





} A oo. 


a, , 4 w 2 


4 AUGUST 20, 1908. 5 : 7 . v Price 10 Cents. 


AMERICAN MACHINIST 


A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


ISSUED WEEKLY BY THE HILL PUBLISHING COMPANY, 
505 PEARL STREET, NEW YORK 


$4.00 per Year. 


Vol. 31. 





Index to Advertisers and Classified Index Following Reading Matter. 











TAYLOR-NEWBOLD 
HIGH SPEED STEEL MILLING CUTTER 


With inserted helical blades treated by the Taylor-White process for which 
we have the exclusive right 


FOR SLAB MILLING 








BUILT IN THREE STANDARD SIZES WITH CONTINUOUS BLADES 


4 inches diameter from 4 to 10 inches face 
6 és ‘ 6 ‘45 “s 


~ 8 ** 20 


CUTTERS OF EXTRA LENGTH TO ORDER 


RECORD 


With a Taylor-Newbold milling cutter 8” diameter, 18)” face mille cast iron surface vice s” long, taking off o¢ 
lbs. of metal in 3 minutes and 17 seconds Che feed was 7” per minute, 1” depth of cut, removing cubie inches of metal 
per minute including scale Q A .30 per cent carbon steel block y ubstituted tor the cast iron and a surface 18” wide by 
20” long was milled, taking off 38} Ibs. of metal in 2 minutes and 51 second The feed was Det inute, 2” depth of cut 
removing 47} cubic inches of metal per minute g@ In both instances the surface milled was exceptionally smooth and en 
tirely free from chatter marks. During the operation of milling “chatter and vibration , utter was not perceptible, 


due toa continuous cutting edge and the helical shape of the blades 


For further information address 


THE TABOR MFG. CO. 


| Eighteenth and Hamilton Streets PHILADELPHIA, PENNA. 
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Our plant is fully equipped with latest designs of machine tools for the Rapid and 
ECconomical productien of spiral gears, steering gears, heavy worms, gear transmission 


etc., of various sizes. Unless you have unusual facilities we can do this work Gheaper 
than youcan. Let us prove it. 


PRATT & WHITNBEY GOMPANY. 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York, Boston: Oliver Bldg. Chicago :Commercial National Bank Bldg. Pittsburg: ! 
616 North 3d St Philadelphia: 21st and Callowhill Sts Birmingham, Ala., Brown-Marx Bldg. Avents 
Rickard & McCone, 436 Market St., San Francisco, Cal., and 164-8 North Los Angeles St 
real, St. John, Toronto, Winnipeg, Calgary and Vancouver 


rick Bldg. St. Le 
California, Nevada and Arizona, Har! 


, Les Angeles, Cal. The Canadian Fairbanks Co., Ltd., } 
Japan, F. W. Horne, 70 C Yokohama 
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A Jig Boring Machine of English 
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Design 


A Vertical Spindle Tool Using End Measuring Rods and Micrometer 
Adjusting Devices for Accurately Locating the Table and Work 





B Y 


The firm of Alfred Herbert, Ltd., Cov- 
entry, England, 
set of three jig-boring machines, interest 
in which is not confined to the country of 
origin. One machine is in use in the 
tool room of the firm’s branch works at 
Edgwick. The others were built for im- 
portant British arsenals for the purpose 


recently constructed a 


of producing and reproducing the various 


jigs used in the manufacture of gun 


Rs W. 


feeding and the does not feed 
down through the head. The boring tool 
is, therefore, at a constant distance from 
the bearings, the the 
holes bored are parallel and square with 
the table just in the same degree as the 
column is the table. The 
final boring of the holes in jigs is done 


spindle 


result being that 


square with 


by a single-point tool having a fine ad- 
justment for regulating the size and as- 

















The tool illustrated in Fig. 
I is essentially a 
vertical drilling and boring machine, hav- 


for carrying 


mountings. 


very heavy precision 


ing a large compound table 
and adjusting the work in exact position 
under the spindle. It weighs about 16,000 


pounds and occupies a floor space of about 


12 feet by 15 feet 6 inches. The chief 
dimensions are given at the end of this 
article. 
CoLUMN AND SPINDLE HEAD 
The spindle head moves bodily when 


JIG-BORING 


MACHINE 


It will be seen that 
the 
large holes quite 


suring accurate Work 
the 


enough 


back gearing gives machine 


power to bore 


efficiently and at the same time it is used 


The 


section 


T 


small holes as inch 


the 


tor such 


machine is of box 


column of 


and has a square slide for the spindle 


[his is guided by 
at the right-hand side, form- 


ing a slide of considerable length in pro- 


head two surfaces 


close together 
portion to width. Taper gibs extend the 
full length of 
lever is provided at 


the slide and a 


the 


clamping 
right-hand side 


C H U B B 


rhe and form, in fact, a 
large precision square, the spindle head 
moving vertically on the column and the 
table horizontally the base. The 
spindle is carried in two conical bearings. 
lhese are driven tight into the head and 
are adjustable without 
changing their alinement, while the ad- 
justment is not affected by expdnsion due 
to increase of Both bear- 
ings are lubricated by a large siphon oiler 
at the the The thrust is 
taken on friction ground and 
lapped and having ample oil grooves. The 
spindle nose is bored No. 5 Morse taper 
and has an extra cotter hole for holding 


base column 


on 


independently 


temperature 
top of head 
washers 


up the arbors 

The spindle drive, as in Figs. 1 and 2, 
is from a two-speed countershaft through 
a 4-step cone pulley and idlers to a ver- 
tical shaft running down the front of the 
column. This shaft is splined and drives 

pulley which moves up and down with 
the spindle head in a recess in the column 
[This pulley drives another which runs on 
16 speeds, ranging 


the giving it 


from I1 to 545 turns a minute, either by 


spindle, 


back gears for heavy roughing cuts, or 
direct by belt for finishing cuts. An ad- 
justable idler pulley regulates the tension 
of the horizontal belt connecting the pul- 
leys in the spindle head. The smoothness 
of the direct-belt 
beneficial to the finish of 


found to be 
the holes 


drive was 
very 
bored 
For the automatic feed a 4-step cone on 
the spindle drives a similar cone on a 
parallel shaft. This has at its lower end 
worm which drives a worm-gear run- 
ning loose With a 
hand-wheel on the outer end of this shaft 


on a horizontal shaft. 


the loose 
fine V-toothed clutch when the automatic 
feed is to be The 
shaft end a 


which drives another worm-gear running 


worm-gear can be locked by a 


engaged horizontal 


carries at its inner worm 


loose on a short shaft. This has at its 
inner end a rack pinion and at its outer 
end a pilot wheel is keyed to it which 


] > 
1OOSE 


worm-gear 


The 


can be clutched to the 
when the automatic feed is engaged. 


pinion meshes with a rack secured to the 
front face of the column, the top being 
just visible in Fig. 2. Thus when both 


da fine automatic feed 
to 323 turns 


clutches are engage 
varied from 71 
to the inch by the four steps of the cone 
pulleys. The clutch at front 
disengaged, a fine hand adjustment is ob 


is obtained, 


the being 
tained from the hand-wheel, which has an 
adjustable index disk for accurate setting 
the clutch on the 


for depth, and when 
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pilot wheel is disengagea from its worm- 
gear, a quick hand adjustment is given. 
The head is by 
weights located inside the column and at- 
The weights, being 
have a tendency to 


spindle balanced 


tached by a chain. 
slightly the heavier 
lift the head in the same direction as the 
thrust of the feed, taking up all lost mo- 
feed comes on The top 
for the column 


tion before the 


of the base forms a seat 
and also a slide for the transverse move- 
ment of the saddle. The latter is guided 
by a narrow raised part central with the 
traversing screw, the adjustment being by 

taper gib. It is held down by flat gibs 


at the outer edges. 


ADJUSTMENT OF SEIDES 

Ihe table slides in a long bearing in 
the saddle, the adjustment being by taper 
gibs It is made specially deep to avoid 
deflection and has four 34-inch T-slots im 
its surface Both table and saddle are 
uljusted by screws 2 inches in diameter, 
>; threads to the inch, working in long 


phosphor-bronze nuts with adjustment for 


wear The ends of the serews carry larg¢ 
idjustable index disks, reading to thous 
indths of an inch. Intended for moving 
the tables, but not for measuring the 
novement, the screws are not necessarily 
specially accurate, the index disks’ on 


them being used only for. comparatively 


ugh settings \rrangement for clamp 


ing the tables both longitudinally and 


ransversely is, of course, provided and 


both screws are covered throughout their 


ength to prevent dirt getting on them 


Steel scales and adjustable pointers, as 


in big. 3, for the longitudinal and trans- 


rse movements permit approximate set- 


id obviate the necessity of count 


the revolutions of the screws when 


long 


adjustments 


lo secure accurate de 


iking 
finite positioning, 


lubrication of the two main slides of 


he machine must be efficient. Oil wells 
consequently provided in the saddle, 
ir lubricating the top slide by means of 
el ne wottom shde by siphon 
vick rhe wells are replenished by 
small feeding cups at the front 
lh j ld 

| \ Rop 5s. SCREWS 
End ring rods ( sed for set 
1 d of precision ew for very 
lirst, the cost of pre 
crew was prohibitive; second, 
he precision screw cannot be made 
ci t end-m« ing rod; 
rd ( crew would wear more or 
rapidly wing to tl weights to be 
ved ! fourth the torsion of a 
Vw ld ffect its iccurac\ On the 
thet and the rods are low In cost, can 
i be mad iccurate to 0.0001 inch, 
not wear appreciably and can easily 


checked for length from time to time 


The minimum number of rods con 
sidered necessary was 25 One rod is 36 
hes long and the others measure from 
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1 inch up to 24 inches by I-inch steps, 
thus enabling any dimension up to § feet 
to be obtained with not more than two 
inch in diameter 
The subdivisions of 
the inch are obtained by the 
micrometers described later, although in 


rods. They are % 
with spherical ends. 


means of 


the firm’s practice accurate thickness 
pieces are used for all subdivisions except 
the last few thousandths. Fig. 3 shows 


the longitudinal micrometer with an end 
measuring rod in position and the gravity 


piece ready to drop, while Fig. 4 tlus 


trates the transverse micrometer. These 


micrometers are similar. They are at 


tached to stiff brackets on the saddle and 


bed of the machine respectively. 


MICROMETERS 


Each consists of a rectangular base of 


cast iron carrying an accurate bronze nut 
The nut is split longitudinally, the lower 


part surrounding the screw with a con 

















FIG. 2. HEAD OF JIG-RORING MACHINE 
tact of about 240 degrees, the upper part 
having a contact of about 120 degrees 
The lower part is prevented from rotating 
by a key, and is_ pressed by spring 
plungers against the back of a recess in 


the nut holder, which thus takes the 
thrust. This part forms the actual meas 
uring nut The upper part is constantly 
pressed back against the threads of the 
screw by spring plungers so as to take 
out all backlasl lhe lengths of the nut 
and of the screw are equal. The microm 
eter screw has ten threads to the inch 
with a graduated dial at the back end 
[he threads are of buttress form. The 
dial is non-adjustable and forms in fact 
the hand-wheel by which the micrometer 
screw 1s adjusted. The dial, in the form 
of a hollow cylinder with a beveled edge 
for the graduation, is divided into 200 
parts, each of which corresponds to an 


inch, but as 
about 3 16 


end-movement of 0.0005 


0.001 inch is represented by 
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inch on the dial much finer graduations 
can be had if desired. A cylinder at- 
tached to the body of the micrometer fits 
inside the dial and has marked along it 
a line indicating zero, with cross lines in- 
dicating every tenth longitudinal move- 
ment of the screw in a way similar to the 
graduations of an ordinary micrometer. 

The micrometer screw has behind the 
dial a cup-shaped piece of steel, hardened, 
ground and lapped, driven on tightly and 
forming part of the gravity device. The 
and carries within it a 


screw is hollow 


plunger which can move endwise rela 
tively to the screw, and is prevented from 
turning in relation to it by a spline and 
key. This plunger projects beyond the 
front of the screw and has a spherical 
end which is hardened, ground and lapped, 
and forms the part which comes in con- 
tact with the end-measuring rods. The 
plunger is held forward by a spring. At 
the back end, keyed up on it is a hardened 
and lapped steel disk which forms, in con 
junction with the other disk, the gravity 
device \ light spring holds the disks 
apart and the gravity piece itself is car 


ried between them. The end of the in 

ternal rod is threaded and has an ad 

justing nut on it with a locking device 
Gravity Device 

This construction allows the internal 


rod to be adjusted by the nurled nut for 
inch independent of the adjust 
the the 
When pressure comes on the end of 


about 


ment of micrometer screw by 
dial. 
the internal rod, it 1s pushed back, and 
the disk on it moves with it, thus releas 
The 


hard 


ing the gravity piece, which drops 
gravity piece shown in Fig. 4 is a 
ened and lapped cylinder, having a nurled 
handle and a flange which enters recess 
in the faces of the disks so as to prevent 
the piece from falling out altogether whe: 
released. The gripping faces of the disks 
have their edges formed so as to hold t! 
gravity piece by three points, two on o1 
disk and one midway between them 
the other disk 

‘| he re 
0.0001 inch 
a shallow V 
is mounted 
saddle by 


longitudinal motion, and in a V-groove 


guaranteed accurate 


ds are 


In use they are carried 
groove, in a long bar whi 
attached to 


of 1 


on edge and 


brackets in the case 
of the machine in the case of 


the base 


transverse motion. ‘The continuous c 


tact of the rod along the groove tends 
maintain equality of temperature betwe 
the machine and the measuring rod. T 

: a 


is of some importance. The end 


longitudinal measuring rod farther fr 


the micrometer rests against a stop wh 
is adjustable in various positions and 


be locked at any point. 


USING THE ENbD-MEASURING Rop 
the table from 


to another a given distance away, set 


lo move anv posit 


dial of the micrometer at zero and m 
the adjustable stop on the table 


aga! 





ym 
nd 
he 
cal 
ed, 
mn- 
‘he 
At 
ed 


ity 
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ar 
in 
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the end of the internal rod on the microm 
eter and lock it there. 
internal rod 
nurled nut until the gravity piece just 
drops. Suppose the table is to be moved 
5.375 inches. First set the index disk on 
the table screw to zero. Then move the 
table by the table screw rather more than 
6 inches, say 6% inches, insert a 5-inch 
end-measuring rod between the microm 
eter and the table stop, adjust the microm 


eter screw outward 0.375 inch and wind 


the table back by the main screw until 
the gravity piece drops. The table will 
then be correctly located. The index 
disk on the table screw can be used to 


indicate when the required position of the 
reached so that the final 


Subse 


table is nearly 
movements may be made slowly 
quent measurements can be taken, the in 
dex disk and the micrometer being set t 
zero for each measurement This ap 
plies more particularly to the longitudinal 
movements 

The transverse movement is the same in 
the main, but the stop on the saddle is 
not adjustable and any suitable end-meas 
uring rod is inserted to fill the space be 
tween the stop and the micrometer bi 
fore any measurements are made 
above example a 5-inch end-measuring 
rod was used to give a dimension in ex 
cess of 5 inches. It would, of course, 
ave been equally possible to use a 6-inch 
end-measuring rod, adjusting the microm 
eter back an amount equal to the dit 
ference between 5.375 and 6 inches 

In practice it is customary to take th 


which is 


base line 


dimensions from a 





Then adjust the 
in the micrometer by the 
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plug of known diameter in the spindle 
as just to hold a 
thickness 


The starting position of the 


and bringing it up so 
feeler ot known against the 
angle plate 
spindle with regard to the angle plate is 
thus easily and accurately obtained 


FINE ADJUSTMENT 


In order to move the tables through 


small distances with smoothness and ac 
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clamped to the screw when re- 
When it is thus clamped, very 
fine angular movements of the screw can 


can be 
quired 
rotating 


be obtained by the adjustment 


screw 
lo Insure AccURACY AND SMOOTH 
W orRKING 
In connection with precision machinery 
the firm recognizes the difficulties, first in 









































FIG. 3. MEASURING ROD ANI 
presented by a perfectly square and 
refully surfaced angle plate fixed at 


ht angles to the table as shown in Fig 


When this is done the position of the 
st hole 


is obtained by placing a true 





consists of a lever with an ; 


the end which bears on a fixed abut 


nt The lever is normally free, but 


ated rapidly by p 


( lose ly 


. 
Fit ] IEASURING ROD AND MICROME R | | Ni ALE 
t re fier iccurac when the 
‘ i ew, and second in main 
taining that cul Obviously in the 
large machine such as this the 
lithculties are much greater than’ with 
m ch machinery. Changes of form 
I aim t certain to occu! 
ter if the ftoundation oft 
ot of the best. In build- 
hines the main castings were 
ture for twelve months 
efor he adjust 
It w found 
rect tl machines on 
on which 
W 
| p plaved an import 
ind tl square 
ich wa 1 te t the column true 
\ he 1 of a long cvlinder, 
g up all over and with one end re 
ssed in the center so to rest firmly on 
bas iv rotating the cylinder on its 
nd, its accuracy ; re could easily 
ve check Then, so that the various 
MICROMETER FOR SETTIN \BI lides might work smooth! nd with unt 
orm resistance in different parts of their 
curacy, a fine adjustment 1s provided two I ‘ Iter t were surfaced and care 
ach main screw as shown in Fig. 4. It bedded together they were recipro 


wer, with the gibs 
adjusted and with ample lubrica 


The various slides were in fact 
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coupled in turn to a_planing-machine 
table. The effect was to produce in a 
short time a degree of smoothness of 


working, which it would have taken years 
to attain by the effect of wear during the 
ordinary operation of the machine 

The firm that machines 
may require occasional adjustment, owing 


realizes such 
not only to the wear of the slides, but 
also to changes in the form of the cast- 
ings, and the user who wishes to obtain 
really accurate work will naturally check 
over the machine from time to time and 
make the The 
use of standardized measuring rods 
the 
to 
im- 


necessary adjustments. 
end 
together with a cylinder square of 
kind 
keep a periodical check 
portant points 


it quite easy 
all the 


described renders 
on 


PRINCIPAL DIMENSIONS 


The following are the leading dimen 
sions of the machine: Longitudinal tra 


verse, 60 inches; transverse traverse, 30 


inches; vertical feed, 33 inches; maxi 
mum distance from end of spindle to 
table, 39 inches; minimum, 6 inches; dis 
tance from center of spindle to face of 
column, 24 inches; working surface of 
table, 85x24 inches; the diameter of the 


spindle body is 2% inches, and the diam 


eter of the main bearing, 3!4 inches 





Piece Rate System for Special 


Work 


By A. B. SmitTH 


[he premium plan and direct piece 
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a toolmaker a fixed price, for making them 


and it probably would be inadvisable to 


give to one man complete jigs to build for 


stated sums 


DEPARTMENT DivisioNs 


charge are about one hun 


Under 


dred men and over these 


my 


men are several 
foreman having un 


[he work is 


foremen, each 


Pang 
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time to allow for the various operations is 
liable to be at variance with what actually 
can be accomplished, but where special 
work is being done frequently and proper 
records are taken it becomes quite as easy 
to estimate closely in detail the probable 
time on jobbing work as in manufacturing 
work done in large lots. 

If one starts out to estimate directly the 
total time of making a complete jig it is 












































der him from 8 to 20 men 
Lathe 
Pla — ; oy 75 to 1.0% 1.00 to 1.50>—A.90 to 29 to 3.00 
. 225 to.00 \——/ .50 to.75 , « x 
0.5 SS € 4 <= = —J 5.10 to .750 
z “ = - = = 1.00 to 4.00 = 4.00 te 5.00 ‘J ¥ 
‘ 50 to 1.00 <= 1.00 to 2.005 2.00 to 5.005 
to 25 te .50 § . 
Labor Total I r Deta 
N ff De I t draw Order Contract ‘ Wor 
tual A i Actual | A q ir at 
FIG. 2, FILING RECORD CARDS 
ubdivided so that all planing is con- seldom that the records _of total time 


A, all lathe work by 
all plain drilling and tapping 


trolled by foreman 
foreman B, 
all assembling of special 


hy foreman C, 


] 
| 
k 


k and horing of holes in jigs, ete., by 


In addition to these foremen 


wor! 


foreman D 


there are leaders on fitting and scraping. 


ind on ordinary machine erecting, etc., but 


t is seldom on jig work that the latter 


ire employed 


From the foregoing statement it will be 


understood that the department force is 


divided into groups of men who should be 



































work schemes are now being used ex- especially efficient in their respective lines 
tensively by manufacturers endeavoring to In “piecing drilling “jig several 
decrease the cost of work that is made in written contracts to the men are made, 
; o 7 
AY OLY eve 
I Dr “ 
tu 
2 ah Alea 
4 4 
- | 
\} } - \ RI 
t | ! 11 } - 1 ’ : 
quantiti Und é nethods it generally one each tor the planing, turn 
should prove ec ical t lopt piece- ing, drillit nd tapping, and boring and 
work methods for ing as well as on ssembling, making four in all for each 
nanufacturing work ob 
In the building of drilling jigs, milling 
hxtures and other work of this character [IME ESTIMATES 
it m seem impracticable at t to give \t first one’s judgment as to the proper 





taken to produce other jigs will be of 
niuch value, and contracts made out unless 
uniformiy fair will hurt the contract sys- 
so that it to the 
into the various operations and to 


tem; seems best divide 
work 
‘piece out” accordingly. 

Detail operations on a new jig are sim 
ilar to detail operations on many other 
jigs, hence records of detail operations 
tend to insure the accuracy of an estimate 
work. Furthermore, if work | 


ve 
continually divided into classes and given 


n new 


out to specialists, one soon becomes ex 
pert through experience and satisfactory 
to closeness of the estimate 


results due 


are insured 


FILING RECORDS 


[he advisability of having the records 
of the cost of work so filed as to give one 
a number of comparisons simultaneously 
is obvious and a description of such 
method of Fig. I 
represents a card upon which the price al 


may prove interest 


lowed and afterward the actual cost 
work and also a short description ar 
written. These cards permit of several 


entries but all entries must be of a clas 


and within a cost limit noted in the head 


ing on the card. The cards in use 
filed in accordance with the _ headli 


memorandum; i1.e., all costs of planing 


fled 


card marked “Planing” ; 


front of a divisi 


or grouped in 
cost cards co\ 
ing lathe work are filed in front of 

vision card marked “Lathe Work” and 
n. The 


subdivided by 


several are furth 


groups 
rate or valt 
The card in Fig 
“Planing” in 


lig. 2 1 would be 


front of tl 


inder 


and 


to 
L¢ 


tf? 


2 rate card where also would b« 
all other cost cards for work covering 
same class of work produced for a fig 
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within that on the rate card, namely $1 to 


$2. 


CHECKING BY OPERATIONS 

In “piecing out” work one should first 
assume an approximate temporary figure 
for the operation and then check by cost 
cards of previous work on a similar opera- 
tion, looking for this information on cards 
in front of a rate card in the correct class 
or division. If it is found by comparison 
with these cards that more elaborate work 
has been performed for the approximate 
figure one naturally looks through cards 
filed within a lower rated division. If, on 
the other hand, the approximate figure 
seems to be low, higher rate cards are 
then referred to. 

After the cost cards have been in use 
a sufficient time to accumulate records it 
will be found possible to arrive at a figure 
for new work that will be very close to 














TAPER-TURNING ATTACHMENT FOR THE AUTOMATIC SCREW 


the actual cost. It is, of course, obvious 
that the accuracy required of a jig has 
much to do in determining the value of 
the work to be done and the records 
should be such as to assist in this respect. 


APPLICATION OF THE SYSTEM 


[he method outlined has been in use 
about four years in one of the largest 
shops in the New England States and is 
giving excellent satisfaction ; it is estimated 
that costs of jigs are from 35 per cent. to 
50 per cent. lower than when built by 
the day 

All work of the character described is 
to dimensioned drawings and if, as is 
sometimes the case, alterations are made 
to the design, proper changes in the men’s 


contracts are mad 

No profits are paid until the work is 
inspected and found to be correct. Direct 
piece-work prices are given to all except 
the workman on boring and assembling, 
and to him the price allowed is propor- 
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tionately more liberal and instead of giv- 
ing the total saving to him, a varying per- 
centage only is his share. This latter 
scheme permits of testing and of some ex- 
perimenting. 





Taper-turning Attachment for Auto- 
matic Screw Machine 


By J. P. Bropuy* 





The drawing shows a taper-turning at- 
tachment which may be used in any of the 
screw machines built by the Cleveland 
Automatic Machine Company. 

Taper pins of small diameters are usu- 
ally made from drawn stock, and when 
using this style of tool we bush the end at 
A to steady the stock against the pressure 
of the cut. If the diameter of the bar is 
large, either drawn or rough stock, it is 
not necessary to use steady rests 
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the cross-slide and the cut-off tool on the 
rear. In a great many cases it is used 
fo: the manufacture of parts that are not 
taper pins, but which, nevertheless, re- 
quire a taper. It may be possible for the 
outside of the piece to be milled from the 
turret, drilled and threaded; at the same 
time, by using this attachment we can turn 
a taper on the rear of the part close to 
chuck hood B. 

It will be understood that this tool can 
be used as a universal device for making 
parts of various shapes and for producing 
a taper when necessary 





Mechanical Powderless Gun 


A rapid-firing powderless gun has re 
cently attracted considerable attention, 
and the performances of aten-inch model 


























+ rod 

re 

D <A 

— ree 


EOF 

















With this attachment pins can be made 
with the small diameter of the taper on 
the outside or toward the chuck hood B. 
The steel plate C is ground on both sides, 
and swings at point D, and by the adjust- 
ing screws E E can be readily changed for 
any taper. At the edge of steel plate C 
there is a hardened pin, coming in contact 
with it, which is a part of sliding block F 
carrying the tool. Block G is machinery 
steel, case-hardened, and ground top and 
bottom. H is the tool which is advanced 
when pin J comes in contact with the side 
of hardened plate C, as represented. The 
spring shown offers resistance to the tool 
as it is advanced and carries the tool in a 
backward position when the turret re- 
cedes, after the taper is finished. 

This turning attachment is extremely 
simple, and the adjustment for the various 
The at- 
tachment is generally used on the front of 


tapers takes only a few minutes 


*General superintendent, Cleveland Auto- 
matic Machine Company 


MACHINE 


if carried out in actual warfare size, point 
to a greatly improved weapon. The gun 
is fired by centrifugal force by means of 
revolving a large wheel with a crank. 
The bullets—not shells, such as are used 
in other guns, but simply balls of lead or 
steel—are poured into the gun, the wheel 
revolved, and the bullets are fired out in 
a steady stream at a rate that the in 
ventor claims will approximate 50,000 
shots a minute by utilizing a 50-horse- 
power motor for revolving the wheel 
The gun is of brass and looks like a meat 
chopper or cylindrical pencil-sharpener, 
and its accuracy of fire is claimed to be 
It is said that the in- 
ventor of the gun got his idea from a fly- 


almost absolut 


wheel burst 

A somewhat similar device, or at least 
one reported to be capable of the same 
results utilizing somewhat similar methods 
was brought to public attention some 
years ago and was noticed in_ these 


columns 
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Practical Points in Cylindrical Grinding 


Economical Production of Work by Roughing Out in the Lathe 
Prior to Grinding, and the Advantages of Higher Work Speeds 





B Y os 


lhe manufacturing parts 
with the grinding machine has been dwelt 
qr at 


manufacturing, 


economy of 


some length in these columns. In 
the lathe 
duced to the field of roughing out work, 


has been re 
but has been made a more powerful ma- 


chine tool, capable of more rapid work 


than it was previous to the development 
of the grinding machine; high-speed steel 
has also added considerably more to the 


output of the lathe. Obviously, this higher 


speed in lathes is at a sacrifice of ac 
curacy and finish, but this loss is not 
detrimental when pieces are finished to 


e on the grinding machine 


lHe Frecp oF THE LATHE 
Che lathe has yet an undisputed field 
tor roughing out work and removing 
ile, which a grinder cannot do econom 


ically for several reasons. If the piece is 


to be ground 


must be 


trom the rough, the center 


that the 
from all 


done more carefully in ordet 


scale may be removed equally 


sides; for if it is not, the wheel 


will invariably crowd the work away when 


it comes in contact with the scale. It 
has been the experience of the Brown & 
Sharpe Manufacturing Company _ that 
erinding the scale is more expensive 
n wheel wear than the extra hand 

x occasioned by lathe work hi 

cessive waste ot wheel comes from 


direct contact of the wheel with th 
ile, whicl rs the abrasive away faster 
than the ear metal would: incident 
is requires tl requent e of the 
levice to keep the whi n shape | 
( L prolific é t wast 
ive materia Ww or tl pet! 
s tin Uneg trains exist } 
t under t ( lathe 1 
of th 1 he cut whi 
ler cannot The rains W I 
ed trom one de and not from tl 
r, owing to imperfect centering. wi 
e pleces to bear hard nm the wheel 
ne side than th ther lhis a 
eases heat on that side, whici expand 
rele or ( work iw@eravating§ thre 
ble originating from the scak Curt 
Pp work on the lathe in | tl 
ding tterward Lives pieces chan 
et’ and i res an accuracy in grind 
g that is permanent 
\s a rule, foundry men and_ black 
niths are hardly willing to work as close 
nished sizes as would bi required 
rrder._ te ive an economical amount 


[ stock tor a grinder to remove. If smal] 


fowances are made for finish, there is 


*Designer of gt 


. grinding 
Sharpe 


machines 
Manufac Irina ¢ 


ompans 


Brown & 





J. 


always a large number of pieces that will 
not “finish out.” This loss will soon more 
than offset the extra stock for finish and 


the cost of lathe work in roughing out 


FINISHED WorK 


There seems to be some difference of 


opinion among different manufacturers o 


—, 


machine tools as to what constitutes a 


finished piece of ground work. Some con- 


cerns seem willing to let their shafts go 


with rough bearings even to the extent 


TH A TCH E R* 


The knowledge will come to some man- 
ufacturers as a surprise when they have 
produced so perfect a bearing, that oii is 
not a mysterious substance that will per 
meate anywhere, but on the contrary re- 
quires a space that must enter into their 
calculations in dimensioning the parts of 
An average bearing of 
running at a 


their machines. 


about 2 inches diameter, 
speed of about 100 revolutions per min 
ute, will require from one to one and one 


half thousandths of an inch for oil space; 





q 
| 

















| 
| 
| 
GRINDING-MACHINE AND LATHE WORK 
t having the 1 f the grinding ivy pressure or high speed or larger 
vhee show | tiie spindiecs, snhatts, et liameter will requir more space 
The variations in hight of these ridges 
depressions 1s vé ight: in fact LIMITS IN GRINDING 
il it be « Ip red. b he ( t it thei . d ; 
In working to accurate dimensions, | 
) SCTICE s beer claimed as in 1d ey ‘ . : 
is recessary to establish limits betweer 
ritag i means of lubrication v : 2 . 1 
; + whil , wi ich the ground piece of work will pass 
dicate that the re there and while ¢ — . ° 
a ? inspection This should be done in th 
\ 1 tend to ¢ pualize he pressure mn “a J 1 
, ; in i a designing department, where the cond 
the bearings, the tact that the high places : , 
: , : - tions under which the piece is used ar 
on polish would indicate that they are, : 
; : ; . 4t nown. For ordinary manufacturing pur 
rrving more than thet share of the , . - . . 
: or , poses, a limit of half a thousandth is suf 
oad Avoiding this defect in grinding ' : ) 
) 7 cient; that is, a piece of work may b 
mrodauces an eCasler Tunnme machine ane ° 
ee ' ne quarter of a thousandth larger o 
materially adds to th ife of the 


bearings by producing artincially that 


glazed condition on the steel member of 
the bearing, which is noticeable on the 
cast-iron member after the bearing has 
been in use some time The wearing 
qualities of a glazed bearing are well 
known to all engineers who have had 
experience along these lines 


maller than the dimension given This 


is sometimes referred to as a quarter 


ht 
I 


thousandth limit, but a moment’s thoug 


will show that the two limiting dimer 


sions for the grinder operator to work t 
re half If for any 

J a Jemanded for 
a closer limit is demanded, as 


. 
] shell 


a thousandth apart. 
reason 


hardened Ste 


stance m fT 


reine a 
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on a hardened-steel spindle, it must be 
understood that the grinding operation is 
more expensive and that the construction 
of these parts is enough better to war- 
rant the outlay 


Work SPEEDS 

Vital to the economical production of 
parts with the best possible finish is the 
speed at which the work is revolved as 
the 

On grinders as originally made 
Brown & Sharpe 
the 
faster than is now 
that 
presented to the wheel much 
the le it 


ally caused a crowding of the work with 


is brought into contact with 


it 
abrasive. 
by the Manufacturing 
much 


It 


was 


Company, work revolved very 
considered correct. 
was discovered a new surface 


faster than 


whe muld cut away. This natur- 


a resultant inaccuracy. To obtain the best 


results the work should be run at such a 
surface speed as it comes in contact with 
the cutting particles of the grinding wheel 
as to cut without crowding the work away 
from the wheel beyond what can be over 
slight counteracting pres- 
sure applied by the use of work supports. 


led to 


as to present a new 


come by very 


Gur experience has us so design 


our machines surface 


to the 


wheel at a rate of 40 to 100 feet per 


minute. Cast iron is generally fed a litéle 


faster than steel, but it is very difficult to 
give definite figures for cast iron, as dif 
ferent pieces of the same job taken from 
different pourings of the foundry require 


Work of small diameter, 


owing to the small are of 


different spec ds 


bout inch, 


contact, 1s revolved at a relatively faster 


speed, say, 8o feet per minute, while work 


2 or 3 inches diameter with longer arc of 
contact 1s revolved at about 60 feet per 
minute \s these speeds are inversely 
as the speeds resulting from varying 
diameters, a great range of work speed is 
lecessary On grinding machines 


COMPARISON OF SPEEDS 

lhe inconsistency of using very slow 
work speeds w rapid production is ob 
vious when given little thought, and 
more obvious when given trial lake, 
for exampk piece { steel 1 inches 
liamet d 45 inches long, using sur 
race speed I 1c hat | have seen 
ccomm«e di he columns of some of 
e technical publi ons l} circun 
terence 1s about 12 inches, and the work 
would mike approximately six revolutions 
per minute is the traverse of the wheel 
ilong the work cannot exceed the widt] 
t the wheel per revolution of the work, 
he traverse would not exceed 12 inches 
minute, estimating a 2-in width ‘of 
wheel for this size of work With an 
verage dept! f cut of o.o02 incl it 
would require eight passages of the wheel 
ross the work to reduce the diameter 
ft work 1/32 inch his would take 30 


minutes, disregarding time for placing the 
work machine, truing up and fin 
ishing the work 
] fe ; 


the 


in 
Using a surface speed 
the 


tT 50 minute 


per 


on same piece 
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with the same depth of cut and about 
two-thirds of the width of the wheel, or 
14-inch travel per revolution of work, we 
can make the eight passages in six min 
utes, and at each traverse the surface of 
the work will be very much smoother; in 
fact, for all ordinary purposes an allow 
ance of about 0.0005 inch for final finish 
will be sufficient, for which the table travel 
be one-half 

Means 
for accomplishing this change quickly 
the & 
plain grinding machine by a lever in the 


rf the With 


rate of feed and consequently coarser cut, 


slowed down to about 


of 


may 


or one-third its original speed. 


18 


yrrovided for on Brown Sharpe 
I 


front machine the slower 


it will be found necessary to leave at least 


0.0015 to 0.002 inch for finish; thus, both 

the roughing and finishing operations are 

unnecessarily prolonged by the use of 

very slow work speeds 

SurRFACES PropuceD IN THE GRINDER AND 
LATHE 


The half-tone shows examples of grind 


ing and lathe work. The upper piece was 
cround its entire length with the same 
erinding wheel on the same machine Che 
only change was the relative speed be 
tween the work and the wheel, and shows 
the difference between an incorrect and 
correct speed of work The lower piece 
is lathe work and illustrates rough and 
smooth lathe work [he smoother end 
was considered good enough for a beat 
ing previous to the use of the grinding 
machine. The rough end is considered 
good enough to send to the grinding d« 
partment for finishing, as the grinding 


wheel will remove all ridges in one cut 


SURFACE SPEEDS FOR JEWELER’S ROLLS AND 
MACHINE Parts 

The fact that the higher sp eds rt the 
work produce a better finish, regardless 
of time consumed, is well illustrated in 
the grinding of jeweler’s rolls \s far as 
| know, the only way vet devised by whi 
a surtace satisfactory to the demands oft 
the jewelers 1 produced is by grind 
ng and lappi vit] surface speed of 
ihout 175 feet p Inu It has been 
my privilege \ ni t repres 
tative manu tu ¢ ) s in southern 
New England wher inding has becom 
in established p: : In all these shops 
the requiremen re f the very highest 
order of grinding, and methods used 
are largely the result of their own experi 
menting along t l s of quality of worl 
produced and the lantity of output \t 
the works of a large woodworking ma 
chinery company, cast-iron rolls, mounted 
permanently on steel shafts, are ground 
at a surface speed of 8o feet per minut 
Cutter heads designed for high speed in 
the wood planers are rough-ground on 
bearings at a speed of 25 feet per minut 
these are latet tinished ata speed ot 55 
feet per minute. Steel studs are ground 
at a surface speed of 60 feet per minut 

At the works of prominent machine 


' 
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tool manufacturer spindles are being 
ground at a surface speed of 175 and 220 
feet 
on two different diameters of the spindles 
The 
considered of enough importance to wat 
the of the 


These higher speeds are 


per minute. These two speeds are 


difference in the two speeds is not 


rant head 


stock 
to the production of work of a grade on 


changing speeds 


essential 


which they are willing to stake their repu 
tation. On some machinery-steel shafting, 
1 inch diameter, they are using a speed of 


minute for both roughing and 


70 feet per 
finishing 

\t the works of a well known lath: 
manufacturer the lathe spindles ars 


ground at a surface speed of 8o to 145 


feet per minute according to diameter 


Some steel forgings 134 Inches diametet 


are ground at a speed of Ilo feet, and 


shafting at 100 feet minute 
high work 
produce the finish desired for their pat 


the 


steel 


per 
Dhese speeds are maintained 
to 
ticular class of work, also to facilitats 
monucal manufacture of 


ea | parts 


W HEE! 


observation 


WEAR 


l xperience, based on careful 


lH OF THI 


and extended experiments, shows that a 


directly 
it 
of 


away in 


of 


wheel weaw&rs 


grinding 
Sto k 


amount 
the 


rtion to the re 


prop 
the 
ot 


moves regardless of speed 
( ubic inche S 


work 


from the 


work; the 


metal from the and the 


cubi grit worn wheel 
of grinding seem to beat 
affected by 


un 


tant ratio which 1s not 


work speed; it must be 
different 


high or low 


derstood that each mn 


compositi 
bond 
ratio 


and 
| he 


permit 


and hardness of work, and 


is 1ts 


own 
just noted, 


in a given time, 


W 1p 


ks is served 


driving the main line 


be lted 


clevator, 


over 100 


are 


two blowers 


and pumps 
eit 


j 
Cesslvely 


wide wheels crowd the work ex 
rests To overcoms 
back 
ad 


to 


el 
against i 


+} 


nis, Sé 


to solid 


anutacturers have 
these hi 
ot 


me m gon 


rests; ive to be 


the 


work 


justed it each 


wheel 


d 


passage 


follow up the work it is reduce in 


«is 
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diameter. This following up is auto- 
matically accomplished with the use of the 
well known spring-back rests and auto- 
matically checked when the work has been 
reduced to the required diameter. 


WHEEL VELOCITIES 

It has been the practice of the Brown & 
Sharpe Manufacturing Company for sev- 
eral years to run the grinding wheels 
somewhat faster than is customary with 
most companies using grinding machines. 
With all the precautions taken that are 
recommended by the wheelmakers, there 
seems to be no excuse for any accidents. 
The grinding wheel should not be forced 
on its arbor; the collars or flanges retain- 
ing the wheel should be cushioned with 
rubber washers and the flange brought up 
with equal pressure on all sides simultan- 
eously, thus avoiding cramping. It is the 
best practice to true up the grinding wheel 
on the periphery at a slower speed than 
that at which the wheel is finally used, 
and the f the wheel may also be 
trued up if necessary. When this is done, 
a speed for grinding of 7000 or 8000 feet 
per minute is not excessive or dangerous. 


sides ¢ 


The periphery of the wheel should again 
be trued off with a diamond at the work- 
ing speed before it is used. Finally the 
wheel is effectually guarded with a heavy 
hood surrounding nearly three-quarters of 
its periphery. With these precautions, an 
accident has never happened at the Brown 
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& Sharpe works, and actual statistics will 


prove that the grinding machine is one of 
the safest machines with which we have 
to deal 


Pins and needles represent an industry 
far greater than most people are apt to 


believe \ census for a _ recent year 
showed a total output of 154,314,512 
needles and 136,887,782 gross of the 
various forms of pins, which together 


represented an estimated commercial value 


of $3,208,561, giving employment to about 


4000 wage-earners of about equal num- 


bers of men and women 
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A Gear System with Unequal 
Addendums 


MILL 


By Frep 


The designing of smooth-running gears 
for high velocity has come more to the 
front in later years and is leading the 
designer to go deeper into details. Mr. 
Lasche, of Berlin, has given some useful 
and interesting information on the sub- 
ject, which I have followed for laying out 
the templets for my bevel-gear shaping 
I will give some details of Mr. 
Lasche’s method, but for the complete 
view of the subject, I refer the reader to 
the original. “Electrisher Antriebmittels 
Zahnradubetragung,” in Zeitschrift des 
Vereins deutcher Ingenieure, 1899, page 
1417. Also to K. Biichner, “Beitrag zur 
Kenntnis der Abnutzungs and Reibungs- 
verhaltnisse der Stirnrader,” in Zeit- 
schrift des Vereins deutcher Ingenieure, 
1902, page 159. 

The involute system is generally used 
and will unquestionably be the only sys- 
tem used on account of certain advantages 
it has over the cycloidal system. Fig. 1 
which is 


machine. 


represents a gear construction 
Fig. 2 
the 
tricitats Gesellschaft of 


has proved for a number of years to be a 


generally used. 
from 


represents a gear 
Algemeine Elec- 


Jerlin and which 


construction 


success on account of better wearing qual 
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COMPARISON OF PROFILES OF GEAR CUTTERS 


ities. In this construction Mr. Lasche de- 
creases the addendum of the driven gear 
and increases the addendum of the driv- 
ing pinion, which shortens the line of con- 
front of the line of centers and 
lengthens the line of contact in the rear. 


tact in 


This lessens the sliding friction between 
flanks of the 
the wear, because at the time the point of 


the teeth and diminishes 
contact is in line of centers, there is no 
sliding, but 


the tooth flanks. 


only rolling action between 


Figs. 1 and 2 illustrate the relative slid- 


ing action upon the tooth flanks in spots 
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laid out thereon. Equal numbers work to- 
gether during a period of contact. In Fig. 
2 the tooth profile is nearer a shape of 
equal bending moments .and consequently 
stronger for the same pitch. Thus a 
smaller portion can be employed and, 
therefore, shorten the line of contact in 
front of the line of centers still more, and 
decreases the sliding action and wear be- 


‘ 
3 
‘ 








‘A ‘es =>... 
° : i 
——— 


FIG, 4 


THE GEAR SYSTEM 
ADDENDUMS 


DIAGRAM ILLUSTRATING 
WITH UNEQUAL 


tween the flanks. The flanks of the teeth, 
even for a gear with a smaller number of 
teeth, will not be undercut and the profile 
is a full involute on the pinion as well as 
on the gear. 

The milling cutters for cutting a gear 
teeth have too 
are difficult to 
their way 
account, 


number of 
and 

swage 
this 


small 
clearance 
keep They 
through the material on 
whereas in the late construction the mill- 
ing cutter will make a clean cut. Com- 
pare profile of cutters, Fig. 5, and note the 
side cutting angles at the different sec- 
tions. Mr. Biichner has given a descrip- 
tion in one of the papers above mentioned 
of a method in which the unequal wear 
on the tooth flanks of gear teeth can be 
order to retain as long as 
possible the tooth profile. By 
increasing the number of teeth in pinion 
and gear the line of contact is shortened 


with a 
little side 


sharp 


avoided, in 
original 


still more. The gear construction, Fig. 4, 


can carry the same load as Fig. 3, but the 
former has better wearing qualities. In 
the contact in front to 


the line of contact in the rear of the line 


general line of 
of centers, should be in proportion to the 
ratio of the driving to the driven 
Care should be taken that the line of con 
P P2, as in Fig. 3 


gear 


tact is inside of line 
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Making Tools for Formed Gear Cutters and Hobs 


The Application of Templets, Fly Cutters, Formed Tools and 
Fixtures to the Solution of the Formed Cutter Problem 





BY WARREN = E. 


The making of formed cutters for mill- 
ing duplicate parts of machinery is a sub- 
ject of greater or less interest to every 
machinist and manufacturer though not 
clearly understood by many. The cost of 
making formed cutters, or rather the first 
cost of fitting up tools to make them with, 
prohibits many concerns from doing this 
class of work. Many of the large ma- 
chine manufacturers, however, have a spe- 
cial department set aside for this work 
and employ men who are specialists on 
this class of tool 

The problems connected with the dif- 
ferent cases I have selected for illustra- 
tion are in their simplest form. A knowl- 
edge of trigonometry is not necessary to 
solve the problems constantly arising but 
a set of tables for solving both right- and 
oblique-angled triangles is an absolute ne- 
cessity. These tables, tables of the natural 
functions (sines, tangents, etc.,) consti- 
tute practically all the data necessary to 
solve any problem connected with the 
making of formed tools 

[HE STocK FoR TOOLS 

All tools usually start in the cutting- 
off department and in most cases this is 
in a special room equipped with different 
forms of cutting-off saws and _ turret 
lathes. The steel used for formed tools 
and cutters should be the best that can 
\ny of the different brands 
of high-grade steel are suitable and should 


be procured 


be kept in stock in various sizes 

The cutter blanks, especially, are most 
economically sawed and the holes should 
also be bored in this department Che 
blanks are then ready for turning on a 
plain mandrel. 

Formed tool stock is usually sent from 
the stock room to the planers and its four 
sides planed before cutting up, the cost 
being reduced greatly by this system 
After it is returned to the saws and cut 
into standard lengths, it goes to the mill- 
ing department where the ends are milled 
at an angle of 20 degrees with the face, 
the stock being held for this operation in 
Che stock then 
goes to the tool room all ready for the 


the special fixture Fig. 1 


toolmaker to finish an order. The stock 
in this state is usually about 6 inches 
long, 74 inch thick and in varying widths 


from ™% inch to 6 inches. The sizes in 
common use range up to 2% inches but 
in some cases tools are made 8 inches 
wide 


FLY-TOOL STOCK 


The stock is listed, stamped with the 


*Copyrighted, 1908, by the Hill Publishing 
Company 





steel symbol, and placed on shelves hav- 
ing the size on brass plates in plain sight 
A small amount of stock is also prepared 
for fly-tools. This is made from % to % 
inch thick and of varying lengths and 
widths. Stock with two sides planed 
parallel of varying widths is the most 
economical as both ends may be_ used. 
Fly-tool holders of the Brown & Sharpe 
pattern with varying lengths of hole up to 
6 inches should be at hand. 
MACHINE EQUIPMENT 

The milling machine used should be 
strongly built, with all adjustments easily 
and quickly made and have the feed dials 





FIG. I. FIXTURE FOR MILLING AND PLANING 
FORMED TOOLS 


register accurately; the table should 
swivel to allow of planing or milling at 
an angle with the line of motion of the 
table, and the spindle should be rigidly 
supported in the most convenient manner 
to permit ready changing of arbors and 
holders. One feature missing from mill 
ing machines is a high-speed feed for 
planing. This can be easily remedied on 
the Brown & Sharpe No. 1 machine by 
putting a small pulley on the end of the 
feed-gear shaft close to the change-gear 
box and belting from the countershaft 

A means of holding the spindle from 
turning when planing must also be pro 
vided. The best plan is to have hard 
wood blocks sawed to fit one step of the 
cone (usually the second largest) and the 
body of the machine directly in line, with 
a hole drilled in each block to receive a 
The blocks are 


always in place on the machine and can 


bolt to tighten them by 


be adjusted in an instant. 

A good surface and tool grinder are 
also necessary for special grinding and a 
strong back geared lathe is needed for 
testing gear tools and miscellaneous turn 
ing 

VisE Jaws, Fite BLocks, ET 

The benches should be well lighted and 

the windows have white curtains heavy 


enough to reduce the sunlight 


THOMPSON 


Strips of belt leather cemented to the 
vise jaws are better than brass jaws for 
cutter work 

A filing block like Fig. 2 is very con- 
venient. A casting is made and a 
thumb screw put in. Hardwood blocks are 
sawed to the shape shown and driven into 
the iron clamp. This block is quickly re- 
moved from the bench when desired and 
the cost is practically nothing after the 
first installation 

The holder shown at Fig. 3 is screwed 
to the top of Fig. 2. Large tools are 
clamped in it, thus relieving the hand of 
the weight when filing, at the same time 
leaving the tool free to follow the line of 
direction of the file. It is not good prac- 
tice to file-finish a form in the bench rise 
as it is held rigidly and hence has no 
chance to follow the motion of a file 
which is never in a straight line. It is 
not impossible to file a surface flat and 
straight, but it is more economical to have 

surface free to move when file-finishing 


STONES AND LAPS 


A good variety of stones of all kinds 
should be kept in the stock room and a 
set furnished each man. Stones of the 
carborundum variety are useful but in 
many cases the finest hones are necessary 
to produce the requisite edge. Practically 
all tools change to a certain extent during 
the process of hardening, and, as they are 
usually of irregular shapes, the most eco 
nomical method of removing the stock to 
the required limits is to stone it away 
\ planed iron plate with box and cores 
should be kept for lapping the stones to 
shape when they become worn. Water 
and emery may be used successfully but 
the best medium is sand and emery dry 
Stones can be lapped straight and flat with 
little loss of time by using a liberal 
umount of sand and emery and the block 
is in good condition for a long time if 
water is kept away from it 

Gasolene or benzine should be kept in 
safety cans in liberal quantities and spe- 
cial cans furnished for use at the rise 
hese special cans are best made in the 


form of truncated cone with a heavy 
lead bottom to prevent their being easily 
upset; they should have a capacity ot 


bout one-fourth pint. The time saved by 
using this liquid on stones is of such im 
portance that the cost of gasolene should 
not prevent its being used The stones 
do not clog, chip, or wear anywhere near 
is fast as when used dry and time lost in 
running to the lapping block is reduced 


to a minimum 
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METHODS OF FORMING THE TOOL 
The number of operations necessary to 
produce a finished form tool varies from 
three to five on ordinary work and may 


run as high as ten on special orders. On 
one form it may be only necessary to 
mill the form, harden it, and grind the 
face and sides; again the requirements 
may necessitate a male and female tem- 
plet, two fly-tools, a master tool and the 
operations of planing, filing, hardening, 





FILING BLOCKS 


formed tool, this 
the the 


stoning and grinding the 


depending entirely on nature of 


work to be produced. 


JUPLICATING A GEAR CUTTER 


Fig. 4, has 


cutter 


The pinion represented at 1 
tooth 


form 


special form of and a was 


wanted to cut this as near as pos 


sible the actual taken as 


Cast 


tte! used to produce 


amp 
had 


side DP §0 It 


pin 
the 


the 


ion worn away on the point on 


impossible to uss 
tool 


Was 
a templet to make Ny 


the 


by 
ind 


approximately correct trom + 


Space as 
lhe 


side 


side a was of correct form 


bh Was 


¢ 
\ 
i¢ \ 


as shown by the 
cutter used 


\ thin 


» fit the space exactly 


piece of sheet zinc was first 


in one p 
light 
spots 
quickly 
fitted to a form by tapping a little, to drive 
the for 


by carefully tapping with a 


hammer and removing the high 


Zinc being a soft metal can be 


the upset 
until the 


the form, 


it into m, filing away 
points and so on 


final fills 


while a templet of sheet steel 


: again 


tapping 
tapping practically 


must be en 


MALE AND 
lis templet thus made is shown at B 


1 
not , 


FEMALE | EMPLETS 


1 
nee 


t zinc C w 
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the two pieces were put together in either 
position. This filing and fitting had to be 
carried on very carefully, filing only the 
side b of C where it came in contact with 
and prevented B from bottoming and fit- 


ting C without shake. The space in C 
was then the same as that of the gear 
with the exception that both sides were 
alike and had the correct form. Tem- 
plet C was then used as a gage to make 
the fly-tool by In order to get both 
sides of the fly-tool exactly alike, a master 
tool D, Fig. 6, was made to fit the cor- 


rect side a of the templet B; the method 


was as follows 
MAKING A MASTER TOOL 
\ piece of %-inch stock the required 


width was selected, the face coppered, and 
the marked It 
then handed to an apprentice who rough 
milled the 


at an 


outline on its face. was 


stock away in a bench miller, 
angle of degrees and 
around the outline. The tool 
1rough-filed to fit the templet by the same 
tool 
were 


20 under 


was then 


and handed to a good 
[he L123 4 
scratched as shown a short distance apart 
I he of these 


when the tool and templet are placed to 


apprentice 


maker lines etc., 


use lines becomes 


apparent 
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forced up it is practically impossible to 
hold the work against a fair cut. 

When the tool D was filed very close to 
the curve a on templet B it was hardened, 
the face ground, and then stoned to a 
close fit to the templet. The relation of 
the side of the master tool to the center of 
the form immaterial within certain 
limits as this is regulated by swiveling the 


is 


machine vise when milling, or, as it is 
called, “flying out” the fly-tool E. After 
the master tool is hardened, lines cannot 
be scratched on its face so etching varnish 
Thick shel 
lac is a very good material, easily applied, 
and able to the solution of 


nitric acid generally used 


is used, and the lines etched 


withstand 


THE FLyY-TOOL 
We are now ready to make the fly-tool 
tool the milling machine to 
produce the formed tool. This tool &£, 
Fig. 6, coppered, laid out, and milled thx 
same as the master tool, leaving only a 
narrow to The method of 
“flying out” this particular tool was sub 


or used in 


edge finish 


follows 


stantially as 
[he fly tool was bolted ito a proper 
fiv-tool holder in the milling machine, 


and packed up until the face was in a 








gether and viewed by transmitted light. plane intersecting the axis of the spindle. 
The high spots are easily noted and filed The fly-tool holders commonly used for 
away accurately, whereas if these lines this kind of tool have the holes at an 
were not used many low spots would angle of 5 degrees with the axis of the 
also go owing to a lack of knowledge as_ spindle to give the tool side clearance, 
to just where to file About 5 degrees which is necessary when making gages 
clearance was given the cutting edge to The master tool was clamped flat in the 
llow of its cutting freely milling-machine vise and the knee of the 
machine adjusted until the faces of the 
FILING fly and master tools were in approxi- 
In filing a form of this kind the file mately the same plane. The difference in 
Fly 
B To 
\ B (Reversed 
L5 
/ ? ; Formed 
Tool 
- —_ _ 
A . F j 
( 
t Ae Os 
any a } 
FIG. 5 on | | 
ad ~ | — 
iG. 4 D zB 
aiiieiee FIG. 6 
OOLS FOR DUPLICATING A GEAR CUTTER 
should be held at the end away from the form caused by the faces being at an 
tang, with the latter end up and should angle of 5 degrees with each other is so 
cut on the down stroke, not up. The rea slight that it is seldom rectified. Th 
sons for this are plain and conclusive vise was then swiveled until the forn 
Practically no bur is thrown upon the was about square with the center line, 
tace which will prevent its lying flat on and one side of the fly-tool “worked out 
e glass used to hold the templet and or in other words the master tool wa: 
tool in the same plane, and more force iced into the path of the revolving fly 
in be exerted on the file, as the work tool until it cut the full form 
s held down on the block instead of be- 
ing forced up by an upward cut. It re REVERSING THE FLy-Toot 
quires very little pressure of the hand to Che edge thus made on the fly-tool w 
hold the work steady on the block when  coppered and the tool reversed in it 
cutting downward, but if the file is held holder for the “flying” out of the op 
by a handle underneath the work and _ posite side of the form. The master tool 























August 20, 1908. 


was fed in until it just scraped the cop- 
per from the end of the fly-tool and then 
fed crosswise until the proper tooth thick- 
ness was obtained, at the same _ time, 
templet C, Fig. 4, was constantly tried to 
test the form. In this case the form was 
not correct the first time; the vise was 
then swiveled to allow for the difference 
in form and the cycle of operations re- 
peated. The third trial gave a form that 
fitted the templet and the tool was then 
taken out and hardened 


FITTING TO THE TEMPLET 


. 

If a form of this kind does not fit the 
templet when the proper thickness is ob 
tained, the vise is swiveled whichever 
way the tool is out as regards width of 
form at the top or bottom. If the tool is 
wide at the top of the curve when the 
point touches the bottom the master tool 
should be turned to cut this part before 
cutting the point, and vice versa. The 
tool must then be “flyed” out again and 
the operations continued until the correct 
result is obtained 

After being hardened and having its 
face ground the tool was tested by flying 
out in thin sheet brass and stoned unt! 
it reversed in its own impression, both 
sides fitted the master tool, and it was a 
good general fit to the templet. This pro- 
cess gives a fly-tool as near perfection as 
it is possible to make it and is the method 
used by successful cutter manufacturers 


[ue Licut Tests 

Small pieces of plate glass of varying 
sizes with different thicknesses of paper 
carrying one-half of each side are neces 
sary for accurate fitting and testing of 
parts. Light passes through exceedingly 
small space, and the object is to make a 
fit that will 
matched together, flat to the glass, and 


exclude light when forms are 


reviewed by transmitted light. It is not 
necessary to carry the form to a point 
where all iight is excluded, as this is 
practically an impossibility, but the edge 
as reviewed should present one even line, 
not a line closed in patches and open in 


others 


SpeEcIAL FIXTURES 

Strong fixtures of the form shown in 
Fig. 1 should be made for milling and 
planing formed tools There should be 
both 20- and 22-degree fixtures of this 
kind. Most tools will be made with 20 
degrees end clearance, which is sufficient 
for any straight backing off, but in cases 
where the tool has to clear a warped sur 
face such as the thread of a hob, the 
22-degree fixture should be used and the 
tool planed with side clearance 

The fixture in Fig. I consists of thre: 
parts, A, B and C. The plate C has a 
recess at the center about 4 inches in 
} 


liaameter into which a hub on B, con- 


centric with the turned base of 2B, 1s 
turned to a nice fit; and an _ inverted 


slot is turned to take the locking nuts 
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D. The base of B is graduated on both 
ends to allow rapid setting for side clear- 
ance. The reason for making the parts 
A and B of the form shown is to keep 
the gaging surfaces from springing when 
excessive pressure 15S exerted on the set- 
screws. The opening to receive the tools 
is made about 1 1/16 inches wide and of 
a length sufficient to take in the standard 





L 


.0015 to Stone P 
.008 to Grina 


+3 . | 


FIG. 8 


ORM TOOLS 


widths of stock The depth is made 
about 4 inches and a strip of hardwood 
is fitted into the bottom to prevent 
damage to a form when dropped in. A 
hole is drilled through the end pieces at 
the bottom of the slot to drain the oil 


away 


PREPARING THE FORMED TOOL FOR PLANING 
[he process of planing the formed tool 


s practically the same for all tools and 


f f ( 
\ 
j s ] rt, » { 
f Oise 
j —» 
\ 
. 
oa -_- i 
ia , 
j \/ 


FIG. 9. GRINDING FIXTURE FOR FORMED TOOLS 


is simple and quick. It is made cheaper 
in the end to plane tools out (as no 
special skill is required) than to have 
them filed by expensive bench hands 

A piece of stock is coppered and the 
outline of the fly-tool is transferred to it 
One way of transferring is to place both 
tiv-tool and stock in their respective 
holders in the milling machine with the 
face of the fly-tool in contact with the 
back of the stock and scribe the outline 
true and squar The fly-tool is re 
moved, a milling cutter substituted and 
the form milled close to the line In case 
side clearance is desired, allowance must 
ide in scratching the outline and 
the fixture swung the requisite number 


of degrees for each side when milling or 





planing. When planing, the table of the 


machine must be swiveled the same num- 
ber of degrees as the fixture, but in the 
opposite direction to bring the faces of 
fly and formed tools into parallel planes. 
If this is not done the form will not be 
of the required shape 

Side clearance is put on tools having a 
cutting edge perpendicular to the axis of 
the cutter and also on hob tools par- 
ticularly, to prevent interference’ wit! 
the sides of work or thread. When pos 
sible the side clearance is all on one side 
to a 


llow for the tool being ground wit! 
oe 


out changing its shape. Most gear cut 


ters of large pitch are given side cleat 


; 
] 


ance and tools for these have a clear 
ance Of Irom 3 to § degrees on each sidk 
\ form of a width greater than the cut 
ter 15S isually made on side-clearance 
tools, especially gear tools, and the cutter 
is sized to tooth thickness by moving th 
tormed tool laterally A guide edge is 
milled on the left-hand side of all un 
symmetrical tools to set the form in the 
proper relation to one side of the cutter 
as shown at e in Fig. 7 [his is always 


/ 


done after the form is planed and filed 


PLANING THE ForM 


\tter milling, the form is ready to plane 
and the method of procedure is as fol 
lows \ fly-tool holder is placed in th 
milling machine, the fly-tool inserted and 


clamped, and set until its face is parallel 


I the Tat of the formed tool blank 
lightening the wooden clamps on. the 
drive cone prevents a change of positi 

and the overhanging arm center is used to 
prevent the tool from springing away 
from the cut. The work is then fed up to 


fly-tool a few thousandths at a time 
intil it cuts a clean surface and then th: 


form 1s scraped with a chip of about on 


quarter thousandth inch at a cut, :n tw 
tour cuts I have alwavs made Dp 
tice of dropping away from the work on 
the return stroke as this often saves mak 
ing a new fly tool ind certainly keeps 
dge from chipping or grinding away 
GRINDING TOOLs 
ny cases vhere the 
t traight, parallel surfaces, mos f 
work can be milled and ger d ait 
rdening wit it planing [he t 
hown in Fig. 8 was milled as wn at 
nd the corners x planed w I 
tool, as it is not possible to grind a sharp 
ler & ymically Allowance was left 
tor grinding as shown and the tool | l 
entd \f hardening all tools are 
und I I e to sl irp< them a | 
he ! bed off with a pi f zi 
el ai ‘ 
[his particular tool, after face-grindi: 
was finished 11 Brown & Sharpe adjust 
able swivel vis« [he edges square with 
the sid f the tool wer set n the 
sired position by the points SS and t 
W | I 20 leg ees, whi | 1 S 
ise W nd-cl ( nel | 
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-dges were then ground until they coin- 
cided with the corners S S, not to be re- 
duced. To grind the angles it was neces 
sary to turn the tool in the vise until the 
-dge was at the proper angle with the 
tackle measured from one of the edges al- 
ready ground, usually the longest, and the 
vise swiveled until the wheel ground in 
the same line as the milling. If the vise 
was set over to 20 degrees the angle of 
clearance would be more than called for 
ind the tool could not be ground without 
changing its shape. The angle 
could be quickly figured but it is usually 
sufficient to set by the milling cut. All 
f the angles were thus set and ground 
straight and true. The tool after grind 
ing presented the appearance indicated at 


correct 


Fig. 8 
A GRINDING FIXTURE 

In many cases the fixture, Fig. 9, is 
ised in grinding the form. It consists of 
an angular casting with the guide sur- 
faces planed and two straps bolted on the 
letter carrying set-screws as shown. The 
tool first has to be set in a flat vise and, 
taking the last case presented as an ex- 
ample, the corner surfaces S S, set square 
with the tackle of the machine. The left- 
hand side is used as the guiding edge and 
is ground straight and square with the 
corners of the form not to be ground 
lhe tool is then set up in the fixture, Fig 
9, and the straight surfaces ground, after- 
ward finishing the angles in the swivel 
vise as before described. This is the 
-+heapest method as the left-hand side of 
ill tools has to be ground before the tool 
s ready for backing off. 


UNIVERSAL VISE 

For odd 
Sharpe Universal toolmaker’s vise is use- 
ful. When milling or planing a tool the 
an angle to the table 


milling shapes a Brown & 


face of which 1s at 


‘f the machine it is customary to use 
the elevating screw dial when working 
ut depths, and figure the distance to 


move perpendicularly by the following 
formula: 
Let C equal the depth of cut as meas 
ured on the of tool, 
D equal the angle of clearance, 
E equal the 


knee as indicated by 


race 


the 
ele- 


move 
the 


distance to 
vating dial 

This is 
depth.” 


(cosine 1) 
the 


Vhen FE equals ( 


called 


“cosine 


DeptH GAGES AND OTHER TOOLS 


When planing or grinding parallel sur 
faces, it is much easier to hold the depth 
flat 


this than it 1s te 


gage on a surface and measure from 


) measure two sharp edges, 


‘specially when a micrometer depth gage 
is used 
\ vernier depth gage is the best thing 


f its kind for measuring the depth of 
The end of the blade is 
made of such a width that parallelism can 


parallel surfaces 


be determined without first using a square, 


and very accurate measurements made 
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The micrometer depth gages are not at all 
useful for for this reason 
A vernier depth gage is used con- 
siderably for laying out work on zine ac- 
curately and is far superior to a hight 
gage, which is very seldom, if ever, needed. 


formed tor Is 


also 


Vernier calipers are necessary to meas- 
ure surfaces that cannot be measured with 
micrometer calipers. Vernier scribing 
points can be purchased from the makers 
of calipers and are an important addition 
to the equipment, as by their use circles of 
any diameter within the limits of the ver- 
nier can be drawn very exactly. Bevel 
protractors graduated to read to a small 
fraction of a degree are necessary and the 
very best should be purchased. 


FINE SCALES 
Fine scales are hard to find in the stock 
of dealers carrying tools and should be 
ordered direct from the makers. Scales 
as ordinarily purchased have the gradua- 


nN 








FIG. 10, PLUG 
tions entirely too coarse for fine measure- 
ments. It is possible, however, to send to 
the makers of reliable measuring tools 
and purchase a tempered scale with etched 
graduations not over two thousandths of 
an inch wide at a very slight cost over the 
ordinary scales. The most convenient form 
to purchase is that having a triangular 
cross-section with graduations in tooths, 
64ths and 16ths Measurements on a 
plane surface can be made very accurate- 
ly and quickly with a scale of this de- 
scription and it is invaluable for setting 
dividers 

Small hardened and ground plates with 
the four edges square are a valuable ad- 
dition to a toolmaker’s equipment for use 
Stand- 
tools should be 


in filing edges straight and square 
and small 
procured by every man intending to per- 
fect himself at the Borrowed 
tools are not to be depended upon and 
bad habit to get 


ard squares 


business 


borrowing is a into for 


this reason 


Disk AND PLucG TooLs 


Disks the forms shown 


ind plugs of 
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at a and b, Fig. 10, are for 
profitable manufacture of tools and should 
be kept in drawers in a block or on pins 
so the edges will not become nicked. 
More tools are spoiled by careless hand- 
ling than by actual usage. These piugs and 
disks may be made as orders come in but 
the standard sizes inches should 
be at hand to start. 

A disk and a plug holder are sketched 
in Fig. 10 at c and d respectively. These 
are made of steel and preferably case- 
hardened. The disk holder has its shank 
of a size to fit the standard fly-tool- hold- 
ers, usually made 1 inch square; it also 
has a slot milled at the back to fit the 
head of a bolt used and is milled away 
as shown. The plug holder shown needs 
no description. The form of plug holder 
shown at e has also been made and used 
with excellent results. When holder d 
is used the cutting edge of the plug is 
thrown ahead of the center and conse- 


necessary 


up to 2 











AND DISK TOOLS 


quently is liable to dig into the work when 
planing. Great must be exercised 
when using this and much time may be 
wasted. Holder ¢ allows the tool to spring 
away the work instead of into it 
and so better results are obtained 


care 


from 


Gear Curtrer TootH CuRvES 

A method of making formed 
which costs little for tools and by which 
very accurate results may be obtained, is 
used to produce gear cutters for a given 
number of teeth between the standards, 
different tooth outlines from the 
standard in shops producing a_ very 
limited number of cutters. 

A thin piece of zinc of convenient size 
tc handle is thoroughly cleaned 
polished on one side and a coat of the 
following solution applied: water 6 ounces 
sulphate of copper 1 ounce, and about 
dram of nitric acid. This will blacker 
the surface of the zinc and should be al 
lowed to dry after which a few drops 
applied and rubbed into th 
surface with a clean, dry piece of wast 


cuttere 


also 


and 


oil may be 


[he metal, thus treated, presents an ex 
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cellent surface for laying out work and 
the metal will not damage fine divider 
points. 

The tooth curve is now drawn on the 
face of this sheet by referring to formulas 
and tables which produce exact tooth 
curves. The necessary knowledge and 
skill required to lay out correct tooth 
curves is obtained only by deep study, 
considerable experience, and familiarity 
with the methods used by experts in this 
line. The drawings are made by an 
operator possessing the necessary knowl- 
edge and the other operations completed 
by lower priced labor. 


Master Toot Process 

After the 
master tool is made to fit the curve and is 
the exact form of one side of a tooth of 
the gear to be made 


drawing is completed a 


It presents the same 
appearance as D, Fig. 6, but the method of 
working is slightly different. 

A piece of stock is roughed out to ap 
proximately the same shape as the draw 
ing and carefully placed over the latter 
Che high 


spots are marked with a lead pencil and 


in contact with the curved line. 


filed away from the back. Division lines 
described as useful for D, Fig. 6, are un 
necessary and not used in this case as all 
work is done from the back of the tool. 
A fly-tool is made by the same method as 
used for E, Fig. 6, except that it is fitted 
to the drawing instead of to a templet 
The formed tools are all finished as be- 
fore described 


A TrRuING FIXTURE 

Owing to the fact that errors creep in 
regardless of all precautions taken it is 
necessary to true a gear form with one 
side of the tool before backing off. After 
the tool is hardened and ground it is 
clamped in the fixture shown in Fig. 11 
which consists of a cast-iron block of the 
shape shown, having two clamps to hold 


the tool firmly, two set-screws to adjust 
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the position if the tool, and a bolt to 
clamp it in the tool-pést slot in the lathe 
\ tongue on the side as shown locates it 
properly in the lathe and when it is turned 
n its base on the grinding machine it is 
in a position square with the center line 
of the form 

A block of wood is placed on an arbor 
and one side is turned with one side of 
the tool properly clamped in the lathe. By 
reversing the arbor on centers and bring 
ing the form just made in contact with the 
opposite side of the tool the amount the 





_— a 








Axial Hob Too 
. 
tool is out of square is readily seen. The 
tool is then shifted in its holder one-half 
of this amount in whichever direction it 
needs to go and another impression made 
and reversed, this process being repeated 
until no variation can be detected. The 
fixture is then taken from the lathe, placed 
cn its side in the grinder and the side of 
the tool ground 

All tools having the same outlines on 
each half of the form have to be tested 
and stoned to produce accurate results 

Cast iron is sometimes used for testing, 
but this is extremely bad practice as the 
edge of the tool is quickly worn away and 
in many cases a tool is condemned or 


unnecessary work is done on it. Brass or 


wood ire the two hest mediums f T ob 











FIXTURE FOR TRUING AND GRINDING 
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taining an impression. Maple is one of 


the be st Ww ods to use 


Hosp-Too, Fixturt 

The results obtained by the use of gear- 
hobbing machines are bringing these ma- 
chines into prominence and this means 
that hobbing cutters are becoming more 
and more important Che fixture illus- 
trated in Fig. 12 was designed and used 
very successfully for making these tools 
It consists of a base plate a with a bolt 
slot and recess bored to fit a hub on 8, 











ia 


which is an angle casting planed square 
on its outside face with the turned face 
having a hub. A recess and bolt slot are 
also formed in this piece to fit a hub and 
bolts of « [his part is an iron casting 
with a hole bored to fit d, the hole being 
After turning 
d to a fit c was slotted and a bolt put in 
to bind d when in position. The edges of 
b, c and d are graduated in degrees. 

A tool is placed in the opening A and 
clamped by the set-screws. The part c 
is swung forward to the required clear- 
ance angle, anywhere from 22 to 30 de- 


Norma 


HOB TOOLS 


parallel to the hub face 


grees, depending upon the angle of thread, 
and the cylinder d swiveled to the re- 
quired angle of thread. The tool is milled 
and planed to shape with no other setting 


HOB MILLING FIXTURE 
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ordinarily, but when side clearance 1s d¢ 
sired, this is obtained by using the grad 
uations on the base ot 


ZATIONS ON THE TOOL 


hob tool for gear-gererating ibs 1s about 
as follows 

A f tool is mad araw g witl 
the proper allowance made tot idercut 
Che stock is clamps in the hob ftixtur 
and this turned on the side n the ma- 
chine with the t facing the spindle 
Cylinder d 1s set at 1 angle of thread, 

and are set on zero and the face of 
the formed tool milled with an end mui! 
This is done betore the ler operations 
to facilitate ( ing e 1 pat 
the normal plane lhe tixture is. then 
turned on the base a, ¢ is swiveled t 
angle of end clearance \ cutter 1s put 
on the machine and the torm rough-m1 
after which it is planed with the pr 
pared formed tool 

By swinging the tabl platen at an 


to the spindle it is possible and practicabl 


to mill the shape of the tooth nearly 1 
size without succession of cuts and this 
saves consider: tim It is also prac 
ticable to mill the top and bottom to tl 
exact depth of tooth (by using the cosine 
figures) and plane the sides of the tool 


When all the cutting 
tool are 
able 


surfaces are the result \] 


only surfaces of 


are and consider 


J 


planed, 


must be used. otherwise, torn 


time 


surfaces 


DOS 
i 


sible should be milled with cutte 


1 
rs kept 


for this purpost 


The general forms of 


shown by sketches a and b, Fig. 13. Tool 


—_ hicl 
Hoh on which 


ais made tor a worm-gear 


the tooth dimensions are figured in a line 


parallel to the axis of the worm and in 


the same plane These tools are usually 


given side clearance as shown to clear th 


thread Pool » is made for backing off 


hobs to cut worm, spur and spiral gears 


on which the tooth dimensions are figure 


on a normal, a line perpendicular to th 


thread. and whicl 1s 


necessa4rl 


angle with the axis of the worm equ 
to the angle of thread fobs for hobhing 
spur and helical gears should always | 
gashed on norm to the tl 


The Italian state railwavs have 


cided to adopt liquid tue ns e of the 
mountain line wit] ne 1 | 

special reduction of dut on mineral oil 
now accorded to Italian state rathways 
will make the t of work bv iid 


fuel not prohibitive: and this cost will be 


still further reduced when it is found 
convenient import it by means of 
pecial tank steamers Durine the fisc 

ear 1906-7 1t st f co m It n 
railwa n t t 7 cents p 
1 le waimst trance < 10 cent 
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Trade Opportunities in Argentina 


By \l. pe MorerRaA 


Among all the republics of South Amer- 


ica, Argentina deserves our special atten- 


She has gone ahead so 


rapidly that it is safe to predict that she 


vill have a brilliant future Her keen 


with Brazil, the richest 


South America, makes the struggle for 
premacy still more interesting and, at 
the san time stimulat industry and 
commerce Though essentially an agri- 
( tura ntrv ther re, nevertheless, 
ly Oppor ities he manufacturers 


lhe first thing to do when considering for 


ign exports, is to study the financial condi 


ns of the country where one wishes to 
tablish his goods. There is no ¢ untry in 
Sout] \m Ica 1 t can give a better 
wing than Argentin whose revenues 
tor the vear 1QO07 wert estimated at $04, 
000,000, whereas the receipts reached the 


amount Of 9105,.500,000, « d11,099, 


rm 


000 1n excess of the estimate Lhe 


bank 


) 


balances in the republic on, December 31, 


st, showed deposits of $783,000,000 and 


cash reserves of $311,000,000. The foreign 


for the 
total 


\rgentina year 1997 


S$600.000.000, a greater 


that of China or Japan, and was 


composed of imports $285,860,683 and ex- 
ports $296,204,369. In the distribution of 
United States takes the 


with $38,842 


Mmports the third 


place 


277: England and Ger 


many come first and second, respectively, 


nd each has an import far superior to 


Irs This is due to the same reasons 


have ascribed 


lack of 


hich | in preceding ar 


good traveling nta 


represt 


lives, intelligibl catalogs, knowlede¢ of 


the people, banking facilities, ete 


RAILWAY 


HiGHWAY AND SHIPBUILDIN¢ 
(OPPORTU NITIES 
American manufacturers havean excel- 


nt opportunity to furnish machine tools 


ior railway shops, as Argentina is literally 
ridironed with railways. Its lines cover 
have 


| he re 
ind 


j.000 miles and an invested capital 


$67,688,876 is besides 250 miles 


lin Ss 


secondary roads, and a new 
line is being built to Bolivia. The English, 
wever, are using all their efforts to ob 


tain the contracts to supply the necessary 
naterials 
It seems to me appropriate to remind 
e manufacturer who ships his goods to 
\rgentin to follow minutely the = in 
t etions t the buvert 7 the size I 
PauCnhdlQes ¢ boxes lhe reason f this 
hat the’ gage of t ilw in Argen 
iis variable and goods shipped into the 


interior may go over broad, medium or 

w-gage lines. These 14,000 miles of 

d belong to 22 companies, out of which 

* have up-to-date repair and building 
hops requiring machine tools, ete 

Besides going ahead wit] Tt ulways, 











August 20, 1908 


\rgentina is perfecting her highways and 
ridges. The bureau of bridges and roads 
of the Argentina republic has $1,500,000 to 
spend for construction work, out of which 
nearly a million dollars will go for bridges 


I he 


for the building of these bridges will be 


alone chances are that the contracts 


who has been 
\mer 


given to a native engincer, 


educated abroad, and a wide-awake 


ictn manufacturer can easily, it seems to 


me, obtain a contract to furnish some of 
the needed materials and machinery 
lhe 


water 


increasing 


busy 


Ship building is also 
Plata is a 
the 


river La very 


thoroughfare and commerce between 
Buenos Ayres and Montevideo is 
sive. Many 
steamboats are built at 
docks at La Plata 
dock and repair shops for the 


date Lhe 


modern as 


exten 
launches, sailing vessels acd 

the ship bul liv g 
[he governmert d y 
navy are 
Buenos Ayres 


New York, 


machinery 1s 


up-to docks in 


are as those ot 


and 


nearly all 


hoisting 


still 


though the 


nelish, there is a chance 


for American manufacturers to have theirs 
used in the new docks 

\ctivity in rail and water shipping is a 
sure sign of the industrial progress of a 


Inde« dd, 
Argentina 1s 


nation the development of in 


dustries in increasing every 


year Sawmills, refrigerating plants, 


sugar refineries and machinery for mines 


are shipped from England and Germany 


In regard to mines it must be recog- 


nized that the production of minerals 


throughout the republic is small; hew 
ever, the Bora deposits and mines at Salta 


[he 


SVl di 


and Jujuy are giving great results 


latter belong to an Anglo-German 


cate that has made purchases of 


( sold, sil 


ver, copper, tin and lead are also worked 


large 
mining machinery in Europe 
in the southern part of the republic 


PRINTING MACHINERY QOPpPpoRTUNITIES 


Printing machinery and all the equip 
ment pertaining thereto will find a ready 
market in Argentina, as the newspaper 
plants are modern in all their details. The 
latest that | able to 


obtain 


statistics have been 
Argentina 


the 


show that in one year 


has imported printing machinery to 


value of $78,388, of which only $7692 came 
from the United States; the rest was sup 


plied by Germany American type-setting 


machines have been successfully intro 
duced but the manufacturers have made 
no serious efforts to. push their sale; ap 


sold a 


presses, 


parently they are satisfied to have 


couple of them Some rotary 


United 
Argentina 


manufactured in. the States, have 


cen bought by an 


newspaper 


and | am 
} 


‘ nd given great satisfaction, 


positive that a good business could be o 


tained if the manufacturers of that kind 


of press would send to Argentina a man 


conversart with the language of the coun 
try, who would mak« 


some arrangements 


with an established house in Buenos 
\vres to 
\ p 


are desirous of 


carry them in 
\rgentini 
the 


sitive proof that the 


o> taining best ma 
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machine-tools is, that 1n 


chines and ep 


tember 1907 they passed a exempting 


period of 


during the 


and 


installation and working 


from customs duty 


10 years, machinery, tools materials 


necessary tor the 


establish 


ments which may be erected or which ac 


of mining and _ metallurgical 


also machin 


tually exist im the 


ry, 


Re public, 


tools and materials for well bor 


rhe only thing, therefore, that the manu 
facturer has to do 1s to 
to the 
desires ta effect Importation and 


custom house 
to pay th 


involved in the verification of 


charges 
materials 
of steel structures for build 


Our system 


igs is being adopted there and in Buenos 


\vres an eight story house 1 eing col 
tructed by Americans with materials 
m the United States; as a rule, how 
V< the steel and the machin I in 





TanTinTT 





WEALTH 


POR 


(REA AND ( NDING OF 


ORRESI" 


NITIES 


wealth of Argenti 


When one sees the 


ne railways, its splendid dock system 


ts modern buildings, its well equipped 


ctories; when one becomes acquainted 


the natives and finds them educated, 


riliant, ambitious, desiring to obtain the 


st each nation can give, one wonders 
hy the American manutacturer does 
t avail himself of these great opportum 


tes, hut lets them ship through his 


T 


eterine to endow his oreign comp -tit 
ith a@vealth that could Ix i 

| 7 ’ 
I nay e tf e does not know that 


d long term credits which 


solicite 


was not willing to extend are being 


e away with and that there is ten 
cy to purchase direct trom him for 
sh against d ments It may he lat 
king methods of South Ameri 
es which result in loss of va Ne tim 
ther disadvantages to th develop 
nt of the American trade woul 
lly disappear with the establishment of 
American bank; it is, nevertheless, t 
it this slow development is the result 
the North American lack of interest, 
partially to the ignorancy f the 
ilth in store for him who will study tl 
ith \merican export questi s he 


muld 
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A Roll Expander for Brass Rings 


By ¢ 


Having to 
expand ni 


castings 


EO \\ 


irro 


which 


\RMSTRONG 


design a series of tools to 


w brass rings within iron 


were previously assembled 


and which presented an opening quite a 
little smalle1 the inside diameter of 
he brass ri de them as shown 
herewith, the figures giving the dimen 
ions of € SI 1ZK T] diameter 
of the brass rings varied trom 13/16 to 

inches for ght sizes while the width 
: sed ft . 

The ssembled tings « taining the 
brass rings to | xpanded were placed 
over the expander lv a and against the 
veveled collar vhich located the rings 
over rolls nd centered the end of the 

n the « g n the bevel Che 


castings were 
with the 


the drill lath« 
The lever « 
taper pin int 


agaln 


, Se ; 
The 
| cT¢ ls | 
7 ’ . 
] nt nd ] 
- 1) ne & 
‘ ? ( ~ i ~ 
1 
grec on | ( 
eXisten¢ Tor ‘ 
en pr Vic ( 
Company VT ac 
ect 18 tine p! 
ship | , 
penses 1 
ents picnie 
concerts near tl 


eXpal 








i 
NG EXPANDER 
eld by hand from rotating 
ider whose shank d fitted 
the tailstock introduced a 
the ole e, and forced out 
t tl irass rings, expand 
their seats; the taper pin 
tate n the tailstock 
] vere returned and re 
wire spring f held in the 
Ssiots s now! 
s \ the cap removed 
ree expanders in the 
te rew directly onto the 
Gisholt Club 
S intages 
y plovec tf any 
t this } low iit 


, ; ! 
‘ NpwOoy 
] +] 
A ip His 
(a ( is been in 
room Naving 


Gisholt Machine 

\\ | its main 
101 t good fellow 
‘ d which dis 
rious entertain 





Forging Chain Hoist and Crane 
Hooks 


I S. L. RecN 

Having re quantith Tt | un h 
and crane ooks to forg ; show! 
Fig. 1, and not possessing a drop, we 
found thi rdinary metho i fore 
them on the anvil ft t , 
pensive, cor ent { 
be devised to tacilit pid p ti 


of hook ft PIN lI w ] 1 
out tft t v ite cat ree 
and it lithcult ope t 


thousat k or 
ver t t , ' 
Phe 1 
S17¢ ) t 
r 
\ 
Ye 
— ~ 
diametet t © feet y taper t 
pomt (a Wi lag 2 let 
steam | with the spring swag 
shown at Ii 3 and 4 \ft l 
has beet imilat treated. the re 
reheated nad bent t the hap snow 
Fig. 2, 4, by the aid of t tur 
in Fig. 5 in plat Fig. ¢ } 
a square t k, witl ) , 
bottom, whi drops im tl re 
Lat = Ys oll’ wa 
provided 1 v1 : | 
let into the ck which 1s the n ai 
eter as the ! ) i ig 
smaller t 1 t get the correct shap 
hook I} ] eK ) ctw 
1 and / I Wi ‘ tted ww Ito 
the bending r, s ynom tig 7 and * 
1 the t 
/ being 
hole whi t | .\ 
its ‘ 
hole nd ‘ D ' ¢ 
The hely he 
) ‘ ! ‘ ‘ 
bar, Ww ‘ t 
bene k 
while t: f i ri 
tw 1 it 
point .' 1 r c] ide 
then app hown in Fig. 2 
Che thi peration is to hammet 
fish back the ook to prevent it from 
opening W 1 rloaded 14 k up 


t 





mm size 











this operation, the previous operation only 


taking ery short time. Fig. 9 shows 
the hook in position under the steam 
hammer for the third operation; it 1: 
imply laid in the correct position on thx 
tapering block /, which has a long handl 
crewed in the end, as shown in Figs. 10 
and 11. For the last operation, the hook 
will have to be reheated and gaged for 
size with a flat steel templet. Should it 


have been slightly distorted under the 
steam hammer, which is quite probable, it 
can be tapped to the correct shape with 
a hand hammer, and the shank cut to th: 
correct length on the anvil with a sledge 
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the steam hammer It has a slightly fully handled, and ought not to be put 
elongated hole drifted through the end _ into use, as a load would probably slip tc 
(as shown in Fig. 11) through which the — the outside corner and have a tendency to 
pointed hook is passed The radiusing open the hook. Fig. 19 is another com- 
block L (also shown in Figs. 12 and 13) mon fault which arises when forging 
is put on the top and the hook is ham- hooks, the part o being the highest. This 
mered down to the shape shown, the bot- hook is much stronger than Fig. 18, but 


tom of the block being made a suitable if used on a chain hoist, the block, when 


radius. The hook is then taken out and loaded, would not hang exactly perpen- 
reheated and put on the hammer block in’ dicular. The tendency to open this hook, 
the position shown in Fig. 14, the hammer however, is not so great as either Fig. 18 
is brought down onto the point of the or 20. Fig. 20 is perhaps the most ser- 
hook gently, and steam admitted into the  iously defective, and also most easily pro- 
cylinder, until it is bent to the position duced. The part marked P is the highest. 
shown in Fig. 15. © is a round steel This is caused by the hook bending more 





( \nvii 














\ 
Hammer 


x = 
FIG. I FIG.1! QS , . |F 





. FIG. 5 cai. 
( q FIG. 




















FIG. 9 








Hamener | FIG, 


FIG. 14 FIG. 15 


hammer and cold set. The hook is then 
ready for its final inspection before being 
turned on the shank 

Hooks of 3 tons capacity and upward 
ire more difficult to forge, due to the in 
creased thickness of the material used in 
their construction They are first of all 
cut off in straight lengths under the 
steam hammer cold, as long bars are too 
heavy to handle quickly. The next opera 
tion is to point them as in Fig. 2, with th 
spring swages shown in Figs. 3 and 4 
Che bending fixture, shown in Figs. 5 to 
8, cannot be used for the larger sizes, as 
it would take two or three men to pull 
the lever round, so we devised the block 
K, shown in Figs. 10 and 11, and used on 
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I 
K _§ C.J S) 
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j FIG. 12 FIG, 13 
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Ta) OR IRGIN RANE HOOKS 


mandrel of the correct diameter to bend easily at that part than further back, due 


the hook to, which will now probably re- to the material commencing to taper aways 
quire considerable skill on the part of the for the point, the load would always hang 
smith to adjust it to the correct size. The on the point P, and have a great tendency 
next and last operation is to forge the to open the hook. This is a very danger 


fish back on the hook, exactly as shown ous shape and should be condemned an 


ae _ 7s , . , 
in Fig. 9, with the same tackle sent back to the smith for correction 
ooks , -] ore should hang . . 
Hooks properly forged should hang ex These hooks should be made of a goo 
actly central with the shank when sus . : . , 
oid: . quality of wrought iron. It is not so brit 
pended with a load on, otherwise they are ; . , 
- ; ' tle as mild steel, and generally gives mor 
defective. Figs. 18, 19 and 20 show de 
- 1 - Warning when overloaded by slowly opel 
fective forged hooks, which are often ur- igen 
, . Ing Out, whereas steel sometimes snap 
noticed by the smith when finished, but be : : at 
iff suddenly without much warning. Fig 


21 shows a table of the leading dimen 


are an eyesore when hung up, and not fit 


to be used. Fig. 18 is flat on the inside, 
sions of hand-crane and_ chain-hois 





as shown at NV. Hooks very easily assume 
this shape when heing forged, if not care hooks of from one to five tons capacity 
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easuring Machine of Simple Construction 


A Work Gaging Machine with Sliding Contact Plunger and Multiply- 
ing Levers for Moving the Indicator Pointer over a Graduated Arc 





BY 


A measuring machine of simple design 
and construction was desired, and this 
was designed more particularly with a 
view to its use as a limit measuring ma- 
chine, although by the use of inside meas- 
uring rods supplied with micrometer 
mechanism for adjusting the measuring 
head, it could be used for measuring pur- 





OSCAR Z. 


and two cross bars equally spaced along 


its length. Both the top and bottom mem 
bers are slotted, the former to receive th 


holding-down bolts of the measuring heat 


¢ 


I 


and the footstock, and the latter for the 


purpose of equalizing the amount of meta 
and the consequent strains as much a 
possible. 


l 


S 


PERRIGO 


of 45 degrees at the upper corners of the 
bed in the same manner as the headstock 
and tailstock of a watch lathe. These are 
each adjustably clamped to the bed by 
means of the bolts aa and nuts which 
jatter are operated by the levers « 

[he footstock C has a bearing of 4% 


inches on the bed, and a vertical hight of 


I F E 
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Ww 
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FIG, I, Front Elevation. 
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FIG, 2. Front End Elevation, 


poses similar to more expensive machines. 

In the engravings Fig. 1 is a front ele 
vation; Fig. 2 a front end elevation; Fig 
3 a rear end elevation; Fig. 4 a plan and 
Fig. 5 a vertical section of the measuring 
mechanism; Fig. 6 is an enlarged section 
f the operating or measuring plunger 

Like most of its class the bed A is of 
rectangular, box-like 
inches deep, and 18 


form, and is 3 


inches wide, 4 


} 


nches long, although it may be made con 


iderably longer by adding, say inch n 
lepth for cach 4 inches added in length, 
The thickness of 
the casting is uniformly 5% inch, and th 


side members are tied by the two ends 


ip to 28 or 30 inches 


SIMPLE MEASURING MACHINE 


FooTsToc K> 


lHE Bev, HEAD ANI 


Che bed is supported at three points on 
leveling screws tapped through lugs cast 
upon its lower edge, two of these being 
at the right- and one at the left-hand end 
as the machine is arranged contrary to the 
usual custom, with the measuring head at 
the right-hand end This disposition 1s 
made for the purpose of convenient opera 
tion, as the piece of work to be measured 
is more conveniently held in the left hand, 
while the measuring plunger is operated 
with the right 

The measuring head B and the foot 
stock ( iTé fitted i 


V shape d surfaces 








center of th pindle 


4 inches to the 
[he spindle is % inch diameter, enlarged 


} 


t the front end to 9/16 inch, bored and 


reamed for a taper center, as shown in 
big. ¢ It is fitted tightly in the casting 
and secured by a nut on the outer end 
1 he enters ee are of the form shown, 
the end coming in contact with the work 
to be m« ired being usually 0.10 inch or 
less diameter and very carefully lapped to 
exact right angles to the center line 


These centers are made with various 
forms and diameters of contact points to 
conform to the differing forms of the 


pieces to he measured 























































[HE MEASURING PLUNGER 


ry 
} 


lhe is % 
imeter and fitted into two split bushings 


measuring plunger D inch 


i, which are tapered and threaded on 

and fitted to tapped 
asting The front 
is drilled and taper reamed 

end drilled 


outside taper 


es in the end of 
plunger J 


the center «¢ and its reat 


| reame d tor the rece ption of the sec 
ndary or thumb plunger E, which 1s an 
sliding fit and is forced outward by 
helical spring /, and limited in its 
ivel by the pin in a slot through its 
maller diamet as shown in Fig. 6 
pon its rear end 1s formed a thumb 
inge for convenience of operation. Near 
rear end of the plunger D is a clamp 
m G, fixed in its proper position by a 
imp screw ind having its lower end 
tted to embrace the guide pin H, fixed 
the casting / fhe arm G is adjusted 
i sliding contact by the screw A, Figs. 
ind 3 
DHE INTERNAL MECHANISM 
{he measuring mechanism is shown 1n 
igs. 4and 5. ‘The casing containing this 
echanism is cast integral with the cast 


The mechanism ts de 


a manner and of as 


g of the head / 
gned in as simpl 


ssible It consists essen 


W parts a DD 


illy of a primary and a secondary lever 


f suitable lengths and properly supported 


} 


nd pivoted, the primary heing acted 


lever 
pon by the measuring plunger and com 
lunicating motion to the secondary lever, 


hich is also the pointer or index whose 


wont, passing ver a graduated scale in 
form of an are, gives the required 
idings 
[he primary lever J is fixed upon the 
ift A, which is supported upon the 
pivot screws the upper one being 
pped very tightly in the supporting lug, 
d the lower one being adjustable, and 
ured by a check nut [he secondary 
er L is similarly mounted on shaft M, 
d supported upon pivot screws mm 
(pon shaft .V is also fixed the short arm 


which acts short arm of the lever 
whose opposite end is pointed and 
avels over the graduated arc r, fixed 
the casing by two screws Che length 


t the long arn f each of these levers is 


© inches, and the length of the short arms 


0.30 inch, giving an individual ratio of 


to 20, and a combined multiplying move 
He nce, the 


thousandths of an 


ent of 400 to 1 graduations 


1 
inch, numbered on 


the scale and 


I, 2, 3% are coarse, 


quite 
e finer graduations representing tenths 
read 


ot thousandths are easily 


Lever Contracr Screws 


the 
placed the clamp ring QO, fixed in the de- 


Upon measuring plunger Dis 


ired position by the clamp screw q, and 


ving tapped through a suitable projec 


tion the pressure screw R, secured by a 
heck nut, and its point bearing against 
he side of the lever J. In the end of 
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the long arm of this lever is a similar 
screw S, the point of which bears against 
the short arm .\ [hese pressure screws 
have hardened and ground, 60-degree V- 
slightly 
held i 
RS 


and 


whose apex 1s 
Ihe levers J L 
their proper places, with the screws 
helical 
limits of 


points very 


rounded are 


in contact, by the spring 7, 


confined within suitable move 


ment by the pins ff, fixed in the casing 


These ! 


operative parts are Cc vered and 


protected by a plate Die 


\°, sliding in suit 


slots in the casing and secured by the 
screws Vy) The screw plug il gives 
access to these parts from the lower end 
of the casing. When once properly ad- 
justed the screws RS do not need to be 
changed for a long period of tim 
lHe Limir Points 
Immediately outside of the graduated 


are or scak [ is the flat curved steel bat 


U, having formed in it two slots in which 
are placed the pointers uu, whose shanks 


are threaded and provided with nuts by 


which they may be secured at any de 
sired point ihe purpose of these points 
is to indicate distinctly the allowable lim 
its within which the piece of work be 


ing measured must come to be acceptable, 
rather than to make these limits the sub 


ject of oral instruction which might be 


forgotten, unheeded or carelessly main 


tained 
In designing this machine, the fact that 
the points of the pressure or contact screw 


S move in the are of acircle, and that the 


surface with which the screws R S come 


in contact are radial lines swinging from 


a pivot point with a comparatively small 


radius in the case of the short arm .V, was 


duly taken into consideration as affecting 
the 


accuracy of the resulting measur 


ments. But as the angle of movement on 
each side of the center line of the lever / 
is hardly appreciable, and that of the lever 


/. is less than 11 degrees, the variation of 


the are thus described from straight 


line, even in the short arm NV is so very 


slight as to make no perceptible differ- 
ence. If extreme accuracy were required 
on a scale whose graduations were of 


considerable 


could be 


length, these slight variations 


compensated for by the proper 


variations in the graduations, determined 
by tests with a measuring rod provided 
with a micrometer mechanisn 


OPERATION OF THE MACHINE 


In the operation of this machine centers 
the 
the piece to be measured, and proper sup 
the the 


rfect 


are provided according to form of 


when dimensions and 


the 


ports used 


form of piece require it \ p 


or model piece, or an inside calipering 


rod provided with a micrometer head, and 


set to the exact dimension required, 1s 
placed against the center of the footstock 
and the measuring head moved up to 


such a position that when the measuring 
plunger is pressed forward with the cen- 


ter in contact with the rod or the 


piece, 
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The 
measuring head is then clamped to the 
bed in this position. The limit points uu 


are then set at the prescribed limits, larg« 


index pointer L will stand at zero 


and small, and secured 

In adjusting the measuring head it was 
thought that there should be on the bed 
at its right a block, readily clamped in 
any position along the bed, and carrying 
a longitudinal screw whose point would 
come in contact with the measuring head, 
and by means of which a fine adjustment 
could be easily made. However, in prac 
tice this was soon discarded and the, head 
was properly and quickly adjusted by light 
taps with a hammer. ; 
In operating the machine pressure is ap 
in pressing 


the 


plied to the thumb plunger & 


the measuring center in contact with 


piece of work to be measured Any ex 


cessive pressure is relieved by the helical 


spring J, so that the of the ma 


accuracy 
chine is not affected by varying pressures 


SPEED OF OPERATION 


When used as an inspecting machine for 


limit measurements it may be operated 
very rapidly, even by a comparatively in 
experienced operator, and pieces measured 
of thirty 


are usually divided into three 


it a rate to forty per minute 


| he pic ces 
lots, namely, those passed as correct, thos 
further use, and thos 


rejected as of no 


which be made serviceable by som« 


As the exte) 


of the fault in dimension of the piece, as 


Mas 


slight additional operat n 


well as the fact of its faulty machining is 


at once shown, many pieces can be 
] 


saved 


yy a slight change, which might be lost 


they were tested with solid gages of fixed 
limits showing only the fact that the pie: 





was good, or was defective 
lhe new Australian tariff law will con 
tain a provision imposing a tax of £: 


($24.33) on every unproved gun barrel en 
tering that Commonwealth. American fir¢ 
have an an 
nual trade Australia, 
th« this c¢ 
for complying with the regulation, which 


arm manufacturers, who now 
of about $200,000 in 
have proper facilities in untry 
requires that gun barrels shall have been 
“proof-tested” in order to avoid the £5 
duty charge The arrangement in th 
United States for proving gun barrels in 
was the 


Bureau of Ordnance of the War Depart 


tended for export devised by 


ment five or six years ago at the Spring 
ield Arsenal, and the order is still in ef 


fect. This will enable the American man 


ufacturers of firearms to comply with th: 


\ustralian law at a comparatively smal 


expense 





Wind-pressure conduct: 
by Mr. Eiffel have led him to the concl 
that the offered 


air to a moving surface is practically pr 


experiments 


sion resistance by th 


portional to the square of the velocity) 
that is, 


for velocities of from 60 feet t 


130 feet per second, which was the exte! 
to which his experiments went 
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Practical Letters from Our Readers 
A Round Table Discussing Details of Modern Machine- 
- shop and Drawing-office Methods, Practice and Economy 





2 WE PAY FOR USEFUL 
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ld 
d, A Peculiar Case of Wear in the back of the one wheel were produced itside eda bout 121/16 inches with 
e oo Toh when removing it r € the shaft dovetail sl d is indic ated 
ERGUS DUNCAN \ piece of 12-inch steel pipe was chucked 
id Glasgow. Scotland in a lathe and bored on each end to fit the 
ht Some seven months ago we installed in ads lhe whole was then assembled 
our works a specially high-grade marine 7 on th nandrel, the bolts E drawn up 
P boiler shell-drilling machine, having two ; snugly id © secured to t shaft by a 
1s drilling heads working on one bed. From Rack Cutting on the Lathe crew he whole was the placed be 
he the first a slight knock was noticed when tween the centers of a lathe nd turned 
ss one of the drilling heads was at work, Some time ago | was shown a devict n the tside to about 129/10 inches 
al but the cause was not discovered until a used in making quantity t steel icks aiall t 
" week or two ago. At that time the noise 28 pitch, 3/16-inch face and 12 inches long \ thread w pipe with a 
became so excessive that a thorough in 
vestigation was made and the trouble was 
located in the miter drive between th: = 
D horizontal driving shaft and the vertical - _ een ; 4 7” 
ed spindle. As 1s usual with such wheels they os x 
n were difficult of access. When observed wr 
ed they were running absolutely true, but on 
te one side of the wheels the teeth gearing D 
ee together were worn almost to a_ knife ee > 
St edge and, of course, badly hammered, Fie in ; / 
St while those on the opposite side wert ~ \/ f 
rt quite unwort lhey appeared to be prop 
erly in gear bere —— ) 
When approached on the matter th - P 
Is makers mati tained that the wear mu st be RIG FOR RNING RA 
ed 
i on qual to 28 diametral pitel New 
ed gears were made for this purpose. the two 
wi levice being 35 and 52 teeth and 
lling i lead t © threads per 
q 1\ 
utting the thread forged tool was 
f ed 1 ighing é pound rest 
. et at right ane ross-feed. In this 
: \ ld taken from the bot 
in rt spac ! nthe side without 
ia | ] was cut 
tr he tull depth but very little was left 
ic the sides Ishin 
; Bir s y W ik with a 28 
“1 pitch } t lted to the side of a 
h parallel whi “ imped to the cross 
-n slide, the tool post being removed. One 
the tooth was removed from the cutter the 
rt \ PECULIAR CASE OF WEAR better to see how the tool was cutting and 
ig to give more room for stoning the cutting 
et entirely due to lack of lubrication of the It struck me as having some merit in cdg 
il teeth, and though this may be true, I do point of cost and rapidity as well as in When the thread was properly finished 
t] not feel wholly satisfied with the explana proof of the fact that there is such a thing the wh was removed to the milling ma 
al tion. Do any of your readers know of a_ as “good enough” in manufacturing wher« chine where it was placed between the 
similar case or can anyone suggest a _ cost is an object centers d the dividing head set for 152 
cause? The racks were used in some sort of “'V!S!0"S \ 1/10-inch saw was used in 
te The duplicate pair of miters in the computing machine, being set into grooves cutting the racks apart, which left a strip 
other head are working well. in a cast-iron plate as illustrated at : very little under size at the back and a 
» The shafts make 380 revolutions per : . little over size at the face of the rack 
: The device consisted of a mandrel D ; : 
minute; the wheels are wrought steel a In removing the burs from the sides of 
t) about 95¢ pitch diameter with 22 ma- which carried we heads B and C. B the teeth with a file the difference in di- 
chine-cut teeth. The photographs repro- 4S driven on tight while C was a good” mensions above ref rred to was consider- 
duced will give a clear idea of the appear- Smug fit but could be removed without ably decreased 
ance of the wheels. The marks seen on @riving. The heads were turned on the [he backs were then milled parallel 














































with the face and the racks were finished 

No difficulty was experienced in parting 
the racks until near the last, and this was 
overcome by not cutting clear through on 
the last thes 


ward separated with 


few cuts; racks were after- 


a hack saw and r 
quired milling on the side 


The curvature of the face and angle of 
the teeth slight as to be scarcely 
noticeable of 3/16 inch and 


where this error is allowable the saving in 


were So 
for a width 
time and cost over ordinary methods was 
enough to make it an object 


Marquette, Mich . & © 





An Indexing Attachment for the 
Hand Miller 


Among our manufacturing problems 


was that of producing a number of small 











tool-steel ratchet wheels whose working 
‘ 

faces varied in wi 5/16 to 7/1¢ 

inch, and whose diameter extremes were 

from 7/16 to 13/16 inch. They were also 

in many cases required to be conical, th 

angles varying in increments of 5 degrees 


from parallel to go degrees included angle 


The holes in them were either 5/16 inch 
or 3/160 mech and were counterbored 
These variations occurred in lots of from 


oo and consequently while being 


50 t 
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somewhat of nuisance, 
ous bar to 

When we 
had a No 


the job most of the time, 


first 


2 universal 1 


economical pr 
started to make them 
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were not seri 


oduction 
we 
tied on 


niller up 


and as this repre- 


sented an investment of somewhere near 
$1000, we naturally wanted to get from 
under the load; the more so as it took a 


pretty good operator to produce them sat- 


isfactorily: we 


hand miller and made 


bought a 


standard bench 


the index head, 


shown in Fig. 1, which represents the gen- 


eral arrangement of the 
of the 


of the platen. 


axis spindl 


device with the 


parallel to the plane 


Fig. 2 shows a cross-section through the 
cylindrical block A which carries the 
spindle B freely mounted in a parallel 


bronze bush A 


of clamping it at 





bolt ( pr 
any desired angle to the 


vides a means 


angle plate D, which is graduated to 
facilitate setting. On the extension of 
the spindle B at the rear of the head is 
P 
ac. © 2) 
re) 
= L 





K 
H os 
) F 
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rod hardened and ground, and are spring- 
depressed, indicated in 3, 4 
and 5. A small roller J, mounted on a 
pin in the pawl casing F engages with 
secured, shown in 


as 


Figs. 


finger K, which is as 
Fig. 1, to the oscillating cam plate L. 

An angularly adjustable lever M is se- 
cured to the hub of the oscillating plate L, 
and is arranged to engage with the screw 
N. A (not 
cross-slide and passing through a lug in 
the end of the platen, together with two 
pairs of locking nuts furnishes a com- 
used stroke-limiting device. It 
may now be observed that on bringing 
the platen back in the direction of the 
the lever M with the 
screw N, thereby causing the cam plate 
L to revolve, allowing the roll on the lock 
lever O to fall into the depression on the 
periphery of the plate and allowing the 


screw shown) secured to the 


monly 


arrow, engages 


index plate lock P to disengage by means 
of the spring O, Fig. :. 














FIG, 1 
G 
S 
cr 
a 
Gy fv Ce 
I~sS i S J 
P | / E j 
“ai A, 
Tt 
wale 
FIG, 5 
INDEXING A HMENT FOR HAND MILLER 
mounted the 59-to \ 
Figs. 3 and 4, wh is inclosed in th 
oscillating pawl casing which 1s. pre 
vided with six equally spaced pawls G. A 
sleeve forming part of the ratchet wheel 
E provides a place to mount index plate 
H, secured by screw /, Fig. 4, which 
bears on a flat spot. This detail could be 


improved upon 


The pawls G are mad 





of square drill- 








a 
7) 














eg 

— 

FIG. 4 
further movement of the plate J 
brings tl nger A into engagement wit! 
the roller on the pawl casing F which 1s 
revolved, carrying the index plate an 
spindle with it until the stop is reached 
The direction of the platen is now re 
versed bringing the telescopic spring 


pressed rod FR into action, which serves t 
the cam plate L in the opposite 
direction, allowing the pawl casing to re 


rev¢ lve 
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cover its position by means of a circularly 
disposed helical spring in a recess in the 
block A. The motion of the pawl casing 
is arrested at the proper point by the pin 
S, Figs. 1 and 3, which projects from 
its inner side, becoming engaged with the 
end of the adjustable lever 7. A further 
motion of the platen revolves the cam 
plate L until the roller rises again, thus 
locking the index plate in its adjusted 
position until the cut is completed. The 
adjustments necessary for a change in the 
number of teeth to be indexed are quite 
obvious, and I may add, are easily manip- 
ulated by the boy who runs the machine. 

The was at first made full 
automatic, but we found that, in view of 
the fact that the changing of the pieces 
called for constant attention on the part 
of the operator, we attained higher effi- 
ciency by letting him do the feeding him- 
self. 

The arrangement of the 59-tooth ratchet 
in combination with the six equally spaced 
pawls gives us the equivalent of a 354- 
tcothed ratchet, which allows us to make 
a close enough approximation to any 
division we are likely to need, with the 
assurance that the lock will correct the 
error. 


Rochester, N. Y. 8 


machine 


W. G. Fiyn1 





Laps and Lapping—RotaryLaps 


I wonder sometimes why we do not 
see more printed matter on laps and lap- 
ping, especially on rotary laps, their con- 
struction and how to charge them. Some 
time ago I spoke to a very competent 
toolmaker who was a fellow-workman in 
the toolroom, in regard to this matter 
ind when I mentioned a rotary lap he 
wouldn’t believe that accurate work could 
he done on it, and also stated that he 
hadn’t seen any in use and had been em- 
ployed in some of the best shops of the 
country. He had a knife-edge square, 
Fig. 1, that he had lapped on a hand-lap 
ind I had one that I lapped on a rotary 
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ee ern renee 
co ae y 








K NIFE-EDGE 


FIG I 


SQUARE 
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lap and we found that one was as ac- 
curate as the other 

In a small shop where | learned how 
to use laps, we had a rotary and a hand- 
lap; the rotary was 24 inches in diameter, 


and the speed about 300 revolutions per 


minute. The hand-lap was about 18x20 
inches. Fig. 2 will give a clear idea as 
to the make-up of the rotary lap. I have 


found that some men who have used laps 
have an idea that they should be made 








with grooves and checks, which I think 
& re I 

Fi 

3 

FIG. 4. HANDY CALIPER GAGE 
are fallacies, for I have proved to my 
own Satisfaction that they are not es- 
sential to keep them from filling with 


“birds’ eyes.” Again I have noticed that 
some men think that if the lap has a 
true, flat anyone can produce 
true work, but not so. It requires con- 
siderable skill and that skill can be ac- 
quired “trying it yourself.” 
Many machine operations can be shown 


surface 


only by 


to another and the principle grasped 
readily, but it is not so with this class of 
work. I know that many were the oc- 


a Sliding Head 
a _ ™ 


(ralvanized 









lron Pan 


AND 





casions when I had the foreman show me 


how he did the lapping and yet, when |! 
went at it, I could tell that there was 
something that I had to feel and experi- 


ence for myself, as the boss used to say 
“you must get in touch with your work 

\ great deal of skill is 
lapping thin pieces, small, straight edges 


required n 


or long, narrow strips. It is possible and 


requires no skill at all to lap a piece of 
steel convex or concave by using a little 
more pressure in one place than another 
and if the surface of the lap is not kept 
sharp it will soon heat and peen the work 
out of For a lubricant, I have 
found that kerosene and gasolene used t 


true 


gether give the best results and the hand 
Keeping 
the surface of the lap straight and true is 


lap should always be used dry 


very important and good judgment is re 
The outer edge of the 
rotary lap runs so much faster than the 
that if it 
too much, either in the middle, inside, or 


quired in using it 


inside, it is obvious was used 
outside, hollow places would be worn it 
the surface, so it is a good plan to use it 
try the 


straight edge 


all over and surface frequentl, 


with a 

The rotary lap is charged by sprinkling 
carborundum over the surface when not 
in motion and then pressing it in by rub 
bing with a piece of round iron held in 


both hands. An old pepper box with a 
perforated top is just the thing to use for 
sprinkling the carborundum 

The lap I have used is made of ar 


ordinary cast-iron disk with ribs on the 
bottom and anchor grooves on the top 
it is 
shaft 
whole 


hub and a 
The end of the shaft supports the 
runs 


also provided with a 
hardened 
coating of lead is 


weight and 
disk. A cast 
over the surface and then hammered t 
make it 


on a 
convex 
compact. A galvanized-iron par 
1S provided, the edges of which prorect 








HAND-LAPS 










































































above the surface of the lap to prevent 
the liquid or whatever is used from flying 
Another 


handy device on this lap is a bar which 


off and onto everything around 


is provided with ways and a sliding head 
which can be pushed from the outer edge 
to the center of the lap Che bar is fast 
ened to lugs which project on opposite 


sides of the frame and can readily be re 


moved when not in use; it also has ad- 
justing screws to level it parallel with 
the surface of the lap or to set the sliding 
head square with the surface. The slid- 


has a square corner and an 


Ine he ad 


oove which can be used when 


angle gt 


lapping the ends of round or _ square 


pieces. Keep the lap sharp and true and 


it will be found a mighty useful machine 


to have in any toolroom; on accurate 
work it will always show up the imper- 
fections of the surface grinder, and be- 


sides, it a polished surtace to the 


gives 


work 

Sometimes an apprentice, such as I was 
once upon a time, will wear the surface ot 
the lap so badly out of true that a cut 


must be taken across the face to straighten 
it. I proceeded by belting the lap to the 
drill then | 


clamped a piece of self-hardening steel 


slowest speed on the press, 


m the sliding head and by means of a 


nch threaded rod fastened in an eye 


on the sliding head and working through 


a stationary nut fastened on the frame ot 
the machine, I was able to take a cut 
across the surface and get the fac back 
in shape again 

The sketch, Fig. 3, shows how I usually 
make a lap for outside work, to be used 
in the lathe \ piece of wrought-iron 
pipe with a number of holes drilled 
through, will answer the purpose Fac 
me end of the pipe so that it will stand 
level on a surface plate, wrap a piece of 
heavy paper around the outside, using 
rubber bands to hold it on, then form a 


quare with pasteboard and clamp that on 
pipe so that 


square 


| 
side of the 


several holes 


n into the use a mandrel near 
the size of the piece to be lapped, twist a 
yiece of string in a spiral around the man 
] 


adr« l, 


and we are ready to pour the molten lead 


insert it in the center of the pipe, 


‘in. When cool, drive out the mandrel 
and proceed to drill and tap a hole for a 
thumb-screw in the center of the lug, 
then slit one side of the whole thing 
through the center of the lug with 


a hack-saw, and file off all sharp edges 


and burs so as not to injure the hands 
used 


when being In lapping, the faster 


the lap is drawn back and forth over the 


work the more perfectly straight will be 
the results, and as the lap wears and 
works easily, give the thumb-screw a 


slight turn and keep it in contact with the 


work. In using flour of emery, I find that 
by putting a small quantity in a_ bottle 
half full of machine oil, I can get the 


coarsest emery by dipping a swab down to 
the bottom or finer by shaking a little and 
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using the oil only for finishing Che 
coarser particles sink to the bottom while 
the finer particles are held in suspension 
in the oil. 

difficult and re- 
quires patience, but it is a possible task. 


The 
trimmed, kept straight, and to the same 


Taper lapping is ver) 


cast-iron lap must be constantly 


taper as that desired in the piece being 


lapped. It must also be kept well lub 


ricated and not crowded 


[he handy tool shown in Fig. 4 is al 


most indispensable in doing work on 


rotary and hand-laps. It is a home-made 


caliper square The hardened jaws ars 


tapered 0.001 inch in the whole length and 


a 6-inch flexible scale is inserted in the 


beam. This caliper is not used so much 


for accurate measurements, but is used for 


:ccurate gaging for parallelism or in 


duplicating sizes 


\lways consider temperature when 
measuring lapped work 
Minneapolis, Minn A. J. DeLitte. 





How to Tighten a Bushing and 
Harden a Cylinder 














\bout six years ago our firm received 
a telegram from the dean of one of the 
] 
—aeed ” 
I FIC. 2 


THE TOOLS USED 

leading engineering colleges saying that 
the hydraulic testing machine was out of 
kilter and to send a man down immediate 
lv. I happened to be the unfortunate sent 


When | 


dean took me to the experimental labora 


presented my credentials the 


tory and pointed out the “offending thing” 
as he termed it, 
utmost 


saying that it was of the 
that the trouble be 


because it 


importance 


speedily remedied was nearly 
the end of the term and the boys were 
in the middle of an elaborate test which 
must be completed before college closed in 
order to write a “summer thesis.” He 
could not explain what the trouble was 
except that “the thing” was out of kilter 

I put “the thing” through its different 
and peculiar jarring 


knock at the end of each stroke of the 


stunts detected a 








August 20, 19058 


hydraulic plunger and decided that either 
the bronze casing of the plunger or the 
bushing of the cylinder was loose. After 
dismantling it I found the bushing loose 
I reported to the dean that the best I 
could do have the makers 
and machine a new bushing which would 
take 


“Good Law!” 


was to cas 
at least a week. 
exclaimed the dean; “ex 
ams begin in one week and we want the 
thing fixed and final tests made by that 
time 

I explained as well as possible that it 
was unfortunate I was not born twins so 
that I could be here finding trouble and 
at home remedying it. He was too busy 
at the time to decide finally what was best 
hut said that it was getting late and he 
would sleep on it. 

\fter going to the hotel and to bed | 
the and 


i. bright idea. 


pondered over matter finally 


I dressed and went 


struck 


down to the college. Between the night 
watchman, the night fireman and myself 
some cigars, I had a 


I improvised 


after distributing 
boss and two good helpers 

boring bar and instead of a cutting tool 
used a roller, piece of iron pipe and bear 
ing as shown in Fig. 1, and ran it throug! 
few times and 


Ttound 


the cylinder bush a 


that it was as tight in the cylinder as @ 
pressed fit, but to my dismay it was 

t true. We then put a tool in 
the boring bar and took a light cut truing 


the should mention that be 


cutting 


bore up. I 
fore this I noticed a new sleeve, not ma 
chined, that had been purchased the pre 


vious year for the plunger. This I now 


turned and bored to the required size and 
pressed it on the plunger instead of 
old one 


When 


about 


came about 9 a.m. 
got 
thing completed) he said that he found 

sleeping on it that he would abandon tl 


idea of repairs until the summer vacatio1 


the dean 


was 8:55 a.m. when | ever\ 


When I told him that he need 
as “the worked all right, an 
that such w 
his appreciation with 


not wall 
thing” 
proved by demonstration 
true he showed 
box of very fine Havanas. I noticed whe: 
| tirst examined the bushing that it w 

soft, while rolling it in my kneading m 

hard. Last 


had occasion to go out on a job whe: 


chine it became very year 
the cast-iron cylinder of a Corliss engi 
was too soft and the bullring was ju 
cutting the mischief cut of it. Colles 
returned the old 


scheme was resorted to again. 


days and boring 
Instead of using a roller in plac« 
the cutting tool I made a “bulging” t 
(Fig. 2) for want of a better name 
after fastening it in the boring bar w 
over the cylinder bore several times, fe 
ing slowly. This I found crystallized 


cast iron while not materially enlarg 


the bore and have not heard a “ki 
from the owners since. Horse sens¢ 
some good and more good if used ofte: 

Canton, O G. E 
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An Offset Drilling Attachment 


daily use in our shop for over ten years 






























By using suitable bushi 


accommodates bore of pulley 
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A Machine for Demonstrating 


Che three half-tones show a little ma 


chine which was used to demonstrate the 
handiness of the “press-button” knife. Ade 
scription of how this knife is made was 


published in the AMERICAN MACHINIST 


some years agi [his machine 


Schrade the 


hive Was 


designed by Ge inventor of 


the “press-button” knife 

Fig. 1 shows the complete machine 
Fig. 2 shows a side view with the sides 
and ends removed. Fig. 3 shows an end 
view with wiring for the small electric 
motor 

In demonstrating the advantage of open 





FIG. I. GENERAL VIEW 
ing a blade of a “press-button” krife with 
ene hand only this feature was clearly 
shown, but the operators hand concealed 


such a large portion of the knife that 


ii was not. satisfactorily shown I his 
machine was then made and put in 
operation and proved such a wonder in 
showing up the essential points of tl 

















only prevents any 
y tendency the front end may 
have to lift when the drill is under pres- 
From the center of the drill-press 
spindle to the center of the drill is about 
4% inches, quite enough 


The tool was designed by 


Winchendon, Mass 


PARTS 


was exhibited 
United 


machines were shown 


“press-button” knife, that it 
in different 
States. These litth 
in several large exhibitions very success 


cities all over the 


fully from a firancial standpoint, viz 


It increased the sales of the goods enor 


mously 


The machine in Fig. 1 shows one blade 
open and the other being closed by the 
mechanism which alternately moves the 


tocker arms shown more clearly in Fig. 2 








37 / 


, 
lhese rocker arms are constructed so 


that their weight causes them to hold the 


steel arms always in a position for re- 


opening, so that when the blade is closed 


hy the machine they drop instantaneously 
Into position for reopening 

lo open the blade of a “press-button” 
knife you press the button and the blade 























FIG. 2, SIDE VIEW OF THE MACHINI 

es open, ahd is locked in that po 
sition lo close it again 4 must 
press the button and then = push the 

ade back into inclosed space Chere 
lore to accomplish these results on the 
machine the same movement had _ to 
be followed that the hand would naturally 
take 

lo open the “press-button” knife on the 
machine the steel rod C is pressed against 
the buttons at 4d. This steel C is moved 
at D by the cam E on the hait / \s 
the blade is opened a concealed spring 











the button is again pressed by 
rod C, then simultaneously the 


END VIEW 


locks it open and it cannot be closed until 


the steel 


other stee} 


rod or arm F pushes up the blade and 
closes it from the action of the rocket 
arm G This rocker arm G is moved 


by the action of the steel pin H which 


is fastened in the casting on shaft J. This 
shaft / is rotated by worm gear J/ 
which is driven direct from motor K 
The springs JL continually pull the 











































































steel from the buttons in the 
knife 


The spring which causes this blade to 


rod © away 


fly open is not connected in any way with 
the machine but is in every “press-button” 
knife the 
structed knife in 


machine is so con- 
stock 


and opened or 


made, and 
that 

the 
closed just as effectually 


Yonkers, N. Y. G 


any can be 


placed in machine, 
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A Home-made Cold-saw Grinder 


Recently, when looking over a machine 
shop which was being dismantled prepara- 
tory to an auction sale, I discovered the 
saw grinder shown in the accompanying 
half-tone 

Most of the parts on the machine had 
for it, 


were “pick ups” 


made expressly 
though some of them 
from the scrap pile. 

A shows how the saw is held firmly 


in place while being fed past the wheel, 


evidently been 


by a heavy spring pressing against a cast- 
iron disk. The grinding and indexing of 
the saw is entirely automatic except that 
it must be fed in by using the hand wheel 
B at each revolution The saw 
may be ground either on the top or the 
face of tooth. Means for adjusting 
the indexing dog 
FF. Emery 
be used and the stroke varied by using the 


of saw 


the 
are provided at E and 
wheels of various sizes may 
different spaced holes indicated by C 

The lever D is weighted and its action 
counterbalances the weight of the saw and 
its supports and also prevents lost motion 
in the stroke 


Decatur, Ill ETHAN VIALI 


AMERICAN 








MACHINIST 





Simple Fixture for Making “S” 


Hooks 


In a shop where |] 


) TATY B 
| 


ae 


| 





was recently em- 


ployed we had an order for several thou- 














FIXTURE 




















GRINDER 


FOR BENDING 
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sand S-hooks to be made from 5/16-inch 


rod to a sample. Calculating the smith’s 
time to make them found we were 
hopelessly out of it compared with the 
The mer- 


we 


price they could be bought at. 
chants quoted delivery in 6 weeks, but we 





rc 








S- HOOKS 


wanted them and got them too, in as many 
days. 

So I designed this fixture shown, and 
with a lad to work it we turned them out 
at the rate of 1200 a day to the complete 
Satisfaction of everyone. 

The _ sketch explains itself, I 
think. The method is to push the length 
of rod between the rollers A and the 
formers B up to the stop C. Both levers 
D which feet long, are pulled at 
otherwise the 


almost 


were 2 
once, rod will slip round 
the “former” with the roller and spoil the 
bend. When both 


far as they will go, 


levers are round as 
is pressed 


The 


as far 


cam £ 
finished hook released. 
ire then brought back again 


the 
down and the 
levers 
as they will go and the next rod inserted 
England M 


Birmingham, Brown 





A machine of Scotch invention, and 
operated by gas engine, for milking 


cows, was introduced on a large farm tm 
England last year, and is reported to have 
pra 


one boy were 


proved a ‘tical success. One man an 
enabled to milk 70 cows 
one hour and a half, and aside from th« 
the 


pas 


hygienic advantage over hand work 


saving in cost of labor is expected to 


for the machine in twe 


vears 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Profitless Haste 


The article on “Proftitless Haste” on 
page 627, Vol. 31, Part 1, surely “hits the 
nail on the head.’ Who is there among 
us who has not seen these conditions with 
the results mentioned; money and time 
worse than wasted ? 

The writer might have called attention 
to another phase of the subiect; that 1s, 
the production of work in the shop and 
designing office under abnormal pressure. 
Some official issues instructions that a 
certain machine must be completed, or a 
certain order must be filled, at a given 
time, when nothing short of a miracle can 
accomplish it. Probably no tools or jigs 
for economical production have been 
made or even designed; but this was not 
taken into account by the official. Double 
rush orders throw all departments into 
chaos in the endeavor to produce in profit 
less haste. No time can be taken to com 
plete efficient tools and crude “makeshifts” 
are resorted to, in order to make some 
Night and Sunday 


work is ordered and soon the men, from 


showing on the job 


long hours, become stupid and inaccurate 
Such a situation ought never to exist in 
any shop. 

From these conditions there pours into 
the inspection department a mass of fin- 
ished parts that are fit only for the scrap 
heap, and the main reason they don’t get 
there is because the inspector is afrad 
of losing his job if he doesn't pass them 

The results of such methods are easily 
seen ; poor products, dissatisiied customers, 
falling off of sales and decreased divi- 
dends. How much better it is to under 
take a reasonable amount of work with 
time enough to finish it with credit and 
have the opposite results; good products. 
Satisfied customers, increased sales and 
dividends. 

There is one other place where “profit 
less haste” works great evil and that is 
m the drafting department. The comple 
tion of plans or designs are demanded 
within an unreasonable time. In trying 
to meet these demands the draftsmen are 
worked under a nervous strain which is 
onducive to poor design, gross errors 
ind illegible drawings. I do not advocate 
he adoption of slow, plodding methods 
n production, but appeal rather for ra 
ional methods within the bounds of reas- 
mable possibility [he old saying, that 
haste makes waste” may seem trite, but 

still holds true 


Buffalo, N. Y J. C. Austin 


Milling Machine Change Gears 


without Mathematics 


Referring to Professor Peddle’s article 
on the “Construction of Graphical Charts,” 
page 753, Vol. 31, Part 1, 
say that I have read it with great in- 


l am pleased to 


terest. I have been trying for a long 
time to construct a chart that will be of 
great help to draftsmen and milling-ma 
chine operators, even though it will not 
Professor Peddle’s 
knowledge of the theory of their con- 


be used constantly 


struction may be able to help us out, and 
thereby add another page to his valuable 
contribution. 

The conditions are as follows: 

We wish to cut a spiral on the milling 
machine; to do so we _ select proper 


Chart \ 











d Oa 
FIG, I FIG, 2 
CELLULOID TRIANGLE USED AS A TRANS- 
PARENT INDEX AND DIAGRAM SHOW- 
ING CONSTRUCTION OF 
CHART 


change gears, giving the required lead, 
from the table furnished with the milling 
machine. Often the table does not give 


uur lead that are de- 


a set of gears for 
sirable, hence they have to be calculated, 
and we all know what a tedious job that 
is. Here is where we would like a chart 

The change gears for a milling machine 
usually start with 24 teeth and end with 
100 teeth. Many shops have all gears on 
The formula 
for the lead may be written thus: 

Io * ~ . ° = /ead, 
c d 


a, b, c and d, of course, are the unknown 


hand between these limits 


quantities and may be any whole number 
from 24 to 100. For the lead, we multiply 
the compound gears by 10 to compensate 
for the worm reduction in the spiral 
head, also for the screw in the table. 

Therefore, given our lead and wanting 
the gears, if all we had to do was to 
locate the nearest lead on the side of a 
chart and then run off on diagonals or 
horizontals to the required gears all would 
be very easy and pleasant 

Geo. W. HayDEN 
So. Dartmouth, Mass 


{[Mr. Hayden's letter was sent to Pro- 
fessor Peddle; we are pleased to print 


FOR THESE 


ALSO 


below his reply and a most useful chart 


lhe accompanying chart is the best 
ution of Mr. Hayden's problem I have 


] 1! + . . “+ 
veen avit oO concoct 


It is not completely 
satisfactory to me, but I doubt if a better 
ne is possible [ have gone over the 
subject pretty carefully, and have tried 
quite a number of different plans, all of 
which had defects of a more or less pro 
nounced character 


[he solution is one of the methods “of 


the transparent index Mr. Hayden's 
formula to which it applies is 
IO ax => /ead, 
cxad 

and is applied to getting the lead of a 
spiral to be cut on a milling machine. In 
it a and b are the numbers of teeth on the 
followers of a compound gear, andc andd 
are the numbers of teeth on the drivers 

In my chart the top line is graduated to 
represent the logarithms of the leads. The 
lower and side lines are graduated to 
double this scale to represent the logar- 


ithms of the numbers of teeth in the va- 


rious gears [hese last graduations, for 
convenience, are repeated on the dia- 
gonals 


lo read the chart a transparent index 1s 
necessary, which is best made on celluloid. 
Qn it three lines are ruled meeting at a 
point, the outside lines each making 45 
degrees with the middle line [he index 
is laid on the chart so that the middle 
line is vertical and passes through the de 
sired lead on the upper scale. The ver- 
tical lines in the middle of the chart are 
merely for the purpose of orientation, and 
have no other us The index is then 
slipped up or down on the line until one 
of the side lines passes through the in 


tersection of a verti and horizontal line 


from two of the gear-tooth scales The 
other side line is then examined, and if it 
also passes through an intersection the 
numbers on the intersecting lines will be 
the teeth on the remaining gears. If no 


intersection is found on the second lin 
the index must be moved up or down until 
simultaneous intersection is found on 


the two side lines 


For the size of chart as_ published 
large 45 degree ambro triangle will 
serve as t’ index It should have a line 
scratched ov the under surface bisecting 


the go-degree angle, and have its long 
side laid against the horizontal edge of a 
T square Se Fig Be 

For illustration, lines have been drawn 


to show a solution for a lead of six The 























ye ‘Q6bz = QZ XK cl ye ‘Ore = 6 X HO pidei e se uodn Ppex0o[ 9q Pjnoys tuvis uv O} DSO[D OS ssRed sSoatutjawOs APU dUT] ‘RIMULIOF ANO O} Buips \ 
x, > a ; a oy . ; : : 
& ye “LOS Ib & 19 J ‘FOb: try X gs RIP oO} puRe ‘spun potinbos oY) UIA  XoOpul OL [, “pouty st oyna opis ey, ro yey) OOS! “JURJSUOD B UIese 
= jew ‘ootz 7s? at w ‘OOrzZ is & Ot IL ADY) JOYPOUM 9S OF PeULEyqo saan MI] LULIORIp our Jo {OVININ YP SOUL] ied Iva JO Joupr id ry | sc pur Oy 20} 
* ’ . - ' ' 
jk SuOLposto}UL Juoreddy puy om yt Sur SY oy} Surdpdiypuur Aq payooyo oq ppmoys JO SUSU] OY} SV pRol PUR POANsPolU ode JOYIO OY) “OL puL OF JOP OU ‘puNOy oq TEM 
4 UILUIEX 4] oosz MY pyhoys oulp pury- yoy POUIRIQO — Syphsod | VALJSIOOUS “| SOMPRA OY} QUIS JY popyou og phous SUOLIOSIOJUL OM] OULP IABOP-SF aoyjo oy 
oy YY} UO BULIoIssIOUL sdoquunu oy F Sjonp [JIM LWULISRIP Of) JO OSH Joyo Oya Wy) opqe OY PUL *;RuUOSRIP PURY-YoOpT oy) UO punoy uc) ooke ‘yonpoid MURS OY} OARY pphoy 
a oid ute “d104 Mm pies |] se “OUP ISUL 10] qoid St wt “osopou Y} “yd Mv }UALOIO 14] “| pen SHLOLPPUTG LOO yqtssod bOUdG) SaPRos UPS OU} TOT, SOUTPL EJEM Slots 
SUIAL PUL SUMO UL PoysSPAM oY JOUXI SE UOLPOSIOIUL OYZ JOU 40 Jotppoupw LOJUL AOYIO OY} PPL puw fsopeos Yyoo)-4295 
SIMIJOYIO PPHOM YOM OU} SULAVS sit ARS O} JPMOUJIP SE JE Spolltoottog soup ayy ovvsz yy tuosp OS) pur Os 10) LOLI OS AOU 
; e ; as = ~ Oo! 
SOHTRA yqeqoad OULUER QO It) Poupoul lo SSOUMOIY ru) howd “yeu LLOLPIOS AOU Ooos I uy LP Ste teyy sossed Ut} WIIHGIP ct pury i} | 
SUVAT INATdS SOODNVA MOA SUVA AONVEHO ANTHOVIN ONTVIEN ANTINAALAG OL LAV ETD 
q 10 B ABaHy UDA, Ul YJOoOL Jo doquinn Pp 10 9 AWOL) BUIALIG UL YBIT, Jo aoquinn 
¢ ‘ ‘ 0s cL 0! co 09 fi 0 ct Ot of of os or ot 0 c v ‘ n , 
SS epee a a. — a - — oa a dod ) f ( m & O01 
| 
Sr 
T | ov , of 
_ | 
7. | 
_ 
— 
—_/ 
al a, ¢ 
= 2 cf 
—) ay = 
| ~ ‘ 
yan ae y 
“~ v " f = 2 
, '& By 
* ‘ ’ 
a - < 
ja = Y ' SQ 
rr > ; ct t ct & 
wnt me ’ - 
— o 5) 
- = an) 
nm * c = 
bs “5 oon 
y 
re | x 
v al 
v : v 
al aH) 
. e 
} “ 
tas 09 qa : 
— 9 ou 
= x 
E x ‘ } "Ss 
a ; ‘ = 
Z | F 
0 , 1G 
{ 
oR 
| og 
of j 
f } 








O 
| 
| 
| 
} 
' 
r 
} 
' 
kk 
' 


0! LOST CEI LOTI OIL OOT 06 08 0! 09 oc oF Of 


»Q 


a 


07 I ol f & £ 4 G t 


SdYyoU] Ul peo’] 





Oss 
> 
— © 
Ss & 
nm 
N N 
— OO 
wT Nm 
_— ia | 
- 
N WN 
' 
m7 oO 
tT S/S 
x 
ox 
o- @ 
9 
- 
= a 
D 
= ¥v 
"4 
cg 
= 
4 
~ / 
= & 
f OQ. 
f 
7 
- - 








August 20, 1908 


290 « 86 2494, at 20 & 960 2499, and at 


25 x 100 2500 


It may be of interest to state brietly the 


principles on which the chart was con 


structed 


In my article referred to by Mr. Hayden, 


Fig. 8 showed the method of multiplying 
mn logarithmic paper. On the present 
chart will be found two halves of such 

diagram. The remaining halves are un 


necessary since they will merely duplicat 


the results. Lines at right angles to O 
OB in Fig 


i constant product for cd and ab Phe 


2 will, therefore, be 


values of these products might be 
ORB 


this 1s 


ated on OA and where the 


meet them, but as unnecessary it 


[he value of the unit 


OB 


has not been done 


for graduating on OA or would be 


times that on the gear-tooth scales 


V2 


O A and OB might now be taken as new 


axes and perpendiculars erected to them 
divi 


for the purpose of multiplication o 


sion. The horizontal lines on which these 


perpendiculars intersect would be new 


lines of constant product, while the verti 


cals 


his latter are what we 


would represent constant 


quotients 
want and are the 


nes used; their intersection with a hori 


ental will give the values of the quotients 


The scale value on the néw horizouital is 


times that on O 4 or OB, 


agaln 


I I , 
x =, 
/ 2 J 2 o 


hat on which a, b, c and d are measured 


Since the arbitrary factor of Io is intro 


formula, the values of the 


line 


luced in our 


umbers thus located on the 


ust all 


upper 
be divided by 10 in determining 


umerical values 


The principles on which this chart 


ced present no features which are novel 
t it should be stated that the particular 
rm adopted is the result of a suggestion 
ade to the writer by Prof. A. S. Hath 
Va\ 


Ind. 


Terre Haute, Joun B. Pepput 
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vehicles would differ from it so much 
that if, as the writer says, “it is possible 
also to use this data for gasolene ve 


hicles,” the weights of the latter must b 


given also Another item which Mr 
\itken has neglected to give is the load 
This he takes in each case as equal to th 


rated load, whereas trucks are almost in 
variably overloaded. Many manufacturers 
consider this overload when figuring th« 
power equipment 

Under those circumstances I] would 
mend his Table 1 to read as in the ac 
companying lable 

Similarly, with the table of speeds giver 
< > his Table 2 | he » s1) eds i> Y vel 
ro! electric vehicles. are about I ght but 
Ter the lighter vas lene cars we nd 
shghtly higher speeds used throughout the 
Ist 

Chis, as amended, would s shown n 
the accompanying bl 2 

Sy 1 is Miles Per 
Canacit: peed in 
ipaci Flectrie _ Hour 
Gasolene 

1000 pounds 12 1S 

l ton 10 16 

2 tons sS l4 

$ tons r) 12 

i tons ; 10 

> tons 6 S 


FABLE 2. SPEEDS OF VEHICLES 


formula, 


0.0020 SS lt’ 7 


Next we come to th« 


~pr wel 


lhe derivation of 


Aorse 
this is not given so 
Thus 


method 


ve can only judge of it by results 


hgure according to the 


et us 


given the power required to propel a 
5-ton true k (electric) at 6 mules per 
hour, capable of climbing a 6 per cent 


Hartford tires and used 
} 


grade, shod with 


mostly over cobblest The total 


ones 
weight, vehicle plus load, is 11 tons. The 
speed, 6 miles, us a tractive effort of 


vives 
20. The grade, 6 per cent., adds 120, total 
140. Hartford tires have a factor given in 
his lable J 
effort 


oad surtace . 


Using this the tractive 
For the 


, 
the tactor tor cobblestones 


1 OF 1.35 


becomes 1.35 * 140 189 


given as 1.72; using this 1.72 * 189 


Power Calculations for Electric - + nig 
25 e must add tactor to take care 
enicies t the efhciency of the transmission. Sup 
pose we use a single motor driving by 
In the article, “Power Calculations i unand a countershaft on roller bearings. 
ectric Vehicles,” on page 8&6, there ar vith double side chains to the wheels 
eral points which seem to me_ wel Then, as per his Table 3, three roller chains 
VEHICLE WEIGHT a aie PoTaL WEIGHT 
IN POUNDS a PoUNDS 
Rated Carrying Capacity Actual 
Load it 
> 
Electric CGasolene Pounds lectric CGasolene 
) pounds 3,660 1,600 1,200 1860 ? S00 
l tor +, 900 3,200 2,400 7,300 5,600 
2 tons 6.540 5,000 $+ S00 11.640 9.800 
tons S000 6,000 7,200 15.200 13.200 
+ tons 9.000 7,000 9.600 18.600 16.600 
tons 10,000 8,000 12.000 ”? OOO 20.000 
rABLE 1 CARRYING CAPACITY AND WEIGHTS OF MOTOR VEHK LES 
th discussion. I notice first a table at 6 per cent. loss iS per cent.; two 
weights of vehicles. These mav bh roller bearings at per cent.; total 


ect, but a similar table for gasolene 


is per cent. loss 


251 
The tractive effort found above, 325, 
plus 18% per cent. of 325 385. Ther 
tore 
rsc-pow 0.00.2 6 11 285 O66 
WI] ever saw an electric truck with 


max! 


tires 


S per cent 10 


per cent ind 4 instead of 2 plain bear 
ngs at 2 IO per cent., giving an al 
ternate total it FO per cent Let us be 


haritable and take the smaller hgure of 


miles 


ur is Is plus 120 tor 6 per cent 
grade 138 Add for transmission 29% 
179 Multiply by 
Multiply by 


pounds pet 


per cent 1.35 tor 


vives 


tires g@ives 242 road 


1.72 for 

conditions giving 410 ton 

hh rsce-PomW 0.0020 »* 3 * 1O 
110 86.5 


knowledge ew 


Yet 


ro my thers are very 


trucks having this amount of power! 


one that I know of in this town, a 3-ton 
machine, which normally carries 7500 
pounds load and is geared to 14 miles pet 
our, climbs 11.2-per cent. grade with 
full load three times per week as regularly 
s a clock his grade has a very poor 
macadam pavement which would class as 
about equal to the best cobblestones. Two 
street-car tracks that must be crossed are 
paved with cobbles Sometimes when the 
road 1 wet the driver follows the car 


article in question 


used in the horse- 


: ; ry - 
power forn is too high ie other 
gures given in his Table 3 are some of 

mim « r. kor instance, roller chains 


Huvler White in 
Motor Cars, 


drive 


have 6 per cent. loss | 
Motors 


1 


roller chain 


‘Petrol and says, 


“with under favorable 


conditions the cent.” 


Note he says, 


efhciency 1s OS pet 


and not most 


favorable” 
exceptional! This would 


nly give a loss of 2 per cent. instead of 
both the 
makes the Re 
Morse Chain 
Morse chain, 


install under a 


The 


silent chains, 
that 
and the 


makes the 


cent., and will 


with 
Company, 
nold silent chain, 
Company, that 
Rive Og pel 
guarantee of 


more than 98 per cent 

















































> 


former is I per cent. loss and the latter 
2 per cent., instead of the 3 per cent. 
given. As to spur gears, Wilfred Lewis, 
in the experiments made for Wm. Sellers 
& Co., 
ficiency of 98.6 per cent. at 200 revolu 
included the 


over ten years ago obtained an ef- 


tions per minute, which 
journal friction; so it would certainly be 
fair to use this value for the gears alone. 
Chis figure, 98.6, would give 1.4 per cent. 
loss instead of 8 or Io 

Mr. Aitken’s article was very interest- 
ing and on an up-to-date subject, but I 
feel that it might be improved by the ad- 
litions given here 


\llentown, Penn. Morris A. HAL 





A Hand-reaming Device 


In one of the erecting rooms of a tex- 
tile machinery shop, a number of pairs of 
bearings have to be reamed in line with 
each other. 
vice for hand reaming them. There is a 
standard bar on which can be placed dif- 
ferent sizes of shell reamers, and different 


They have a clever little de- 


sizes of bushings that serve as guides for 
the bar. 

The fixed bearing is indicated at A in 
the cut and B is the one to be reamed in 
line with it. The erecting hand selects a 
bushing the size of the hole in the bearing 
A, puts it on the bar, places the bar in the 
bearing and tightens down the cap so that 
the bar will turn freely without 
shake. With a bar of steel for 
pushes the collar C back, thus puts the 
spring under compression, and makes the 
-ollar fast by means of a screw. On turn- 


any 
a lever he 








A HAND-REAMING 


DEVICE 


ing the bar by the handle the spring feeds 
the reamer through very evenly. 

Many of these bearings come in such a 
position that a full turn of the handle can- 
not be ratchet 
and then the spring feed is particularly 
handy 


had; a handle is put on 


Lowell, Mass 


Core-making Kink 


nder the heading “A Difficult Core” 
on page 97 of the AMERICAN MACHINIST, 
Wilfred 


making a 


method of 
for a 
the 
thickness of stock from a solid casting. 

I should like to suggest a method that 
while well known to metal patternmakers 


Ge orge describes a 


core model, box-iron 


*himney, by drilling away desired 


may be new to many of your readers 


This is, if instead of securing two cast- 
ings from the wood pattern he had used 







AMERICAN MACHINIST 
the second mold to secure a plaster cast 
from, he could have saved much time and 
labor 

$y cutting grooves in the plaster, about 
one inch apart and of a depth equal to the 
desired thickness of the wall, he could 
have cut away the remaining plaster and 
followed the contour of the casting very 
accurately. 


Cleveland, O. B. A. DeMutTH 





Why Clutch Pins Engage on Tap 
and Die Holders 


At page 881 of Vol. 31, Part 1, G. 
Harfman wishes to know why the clutch 


pins a and b, in the accompanying sketch, 


Ja 





cll] 
© 
} a 
} 
a OB — 
Lr 
THE TAP AND DIE HOLDER 


engage again when the countershaft has 
been reversed. The reason is, the turret 
is not allowed (by the operator) to come 
dead up to its stop, before the die holder 
[his is a practice most op- 
erators into. It is done by a 
slight jerk on the turret star which causes 
the clutch pins a and b to disengage, and 
then the countershaft is reversed, and the 
turret is brought dead up to its stop by 
a slight movement of the operator’s hand 
on the turret star, which causes the clutch 
The reason the 
above system or method is preferred by 
the operator is that it keeps the pin ends 


iS released 


soon 


get 


pins a and > to engage 


in better condition and they are not so 
liable to slip past each other and break a 
The 


cam 


small tap by causing sudden jerks. 
above is also preferable to having a 
provided at c 


Darlaston, Eng H. MAPLETHORPE 





Direction of Rotation of Epicyclic 
Gears 


Mr. Beal's remarks on the above sub- 
ject, on page 39, interested me very much, 
also the reprint of Professor Woods’ ar- 


ticle. I have had some experience with 
this kind of gearing and have used a 
formula for that | 


It seems to be more 


several years have 
never seen in print. 
concise in form, although identical in prin- 
ciple, than the one given by Professor 
Woods 

Referring to Fig. 1, which is the same in 
Professor Woods’ 


studs on 


principle as Fig. 5 in 


articles, although it shows two 


the arm A: 
F is the stationary or dead gear, 
L is the gear to be driven, 
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C and D are planet gears mounted on 
the stud G and fastened together so that 
they rotate as one gear. 
Let R=the ratio of rotation between 
A and L. 
Consider F as the first driver, 
C as the first driven, 
D as the second driver and 
L as the second driven. 
Then 
Fu2 
Pee TTaL ) 
The direction of rotation of L will be the 
same as A when R takes the plus sign; 
opposite when R takes the minus sign. 
To illustrate; let the number of teeth 
on the several wheels be F = 38, C = 40, 
D=3r, L=4o. Substituting these values 
in the above formula we get 


38 X 38 261 
= —_— =I=— (= 
R [ 4o X 40 +0 
joo 36). Then R= iy 


and the direction of rotation of L is the 
same as that of A. Now transposing these 
gears so that F=4o, C=38, D=40, 
L = 38 and we get 








o X 40 
Rar — (2X) oy = 
38 X 38 
Hi— sy Then R=— 3h 
and the direction of rotation of L is op- 
posite to that of A. 
Br G 
L 1 | i In 
' t ' tT 4 
F 
P j j - 
= T “T ce 1 














FIG. I. DIAGRAM ILLUSTRATING EPICYCLI 
GEARING 
The above formula is all that is r 


quired to determine the ratio and dire: 
tion of rotation but there are limiting 
conditions involved that it may be well 


to point out to help in establishing the 


conditions indicated in Fig. 1. The arm 
A rotates around the stud B. It may 
carry one stud G, or two studs. In pra 


t 


tice A usually carries two studs diamet 
cally opposite and two pairs of gears, «5 
indicated in the diagram, to maintain 
mechanical balance. The using of tv 
studs and two pairs of gears, it should 
noted, limits us somewhat; for with o 
stud and one pair of gears C D, the d 
ference between F and L may be reduced 
to one tooth, but with two studs and two 
pair of gears the difference cannot be le 
than two teeth. This brings up another 
limiting factor in the problem, that m 


not be forgotten in laying out a train 























0 


—_ — 
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these gears; that is, that the center dis 
tance between C and E must be the same 
as between D and L; hence C+ F 
equal D+ L 
mongrel teeth 
others to use gears enough off standard 
to have F and L with a difference of one 
tooth when using one stud, but that is as 
far as I have ever known this practice to 


must 
or else require gears with 
I have used, and known 


be carried 
Professor Woods 
considered this phase of the subject, for, 
taking the last example in his article, page 
+C=—67 and D+ L=62 


This is 


appears not to have 


42, he gives F 
which is a difference of 5 teeth. 


hardly permissible in practical construc- 
tion although mathematically correct 
Greenwich, Conn K. S. AUGMAN 


Welding Eye-bars 





Henry Barnes, on page 949, Vol. 31, 
Part 1, gives a welding kink Here 
is another: <A _ bridge builder brought 


shaped as shown in illustra 
about feet long, made of 
flat all 6 too 


The orders were to cut any place between 


I2 pieces 


tion, 20 1x5 


inch bar, inches short 
\pparently this 
meant 24 cuts and 24 welds. The smith 
did it with 13 and 13 He 
cut out pieces about 3 feet from one end 
Next the short feet 6 
inches longer, then he \celded the short 


eyes and weld in 6 inches, 


cuts welds. 


he cut piece 3 
piece of the second one onto the long end 
of the first one. Then short end of third 


to long end of second. 


AMERICAN MACHINUST 
edge is applied to the work at exactly the 
the centers. 

Joun Husparp 
Paeroa, Auckland, New Zealand 


A Job-shop Experience 


hight of lathe 





Jack’s experiences, given at page 992, 
Volume 31, Part 1, seem so life-like that 
I was intensely interested. Yet I cannot 
agree wholly with the conclusion drawn 
Jack tried to do two things at once; either 
of them might have floored a very good 


marr. He tried to run a job shop without 
meney, and he tried to run a manufactur 
ing business without money If he had 
only had the nerve of some modern pro 
moters to enable him to conceal his lack 
1f money, then he might have succeeded 
in either attempt alone. But then if he 
had had that amount of nerve he would 


have struck into something besides a ma 
chine shop 

It is evident that what Jack was inter 
He did jobbing 
He 


a side issue and 


ested in was gas engines 
to raise money to build gas engines 


ran the job shop only as 


in a town where there were three other 
shops for every job. It is a wonder that 
he got as much to do as he did. Then, 
he was evidently all alone. He had to 


be financial manager, which is always a 
hard job when there is no money to finance 
The fact 


that he was well qualified for the latter 


with, and shop manager, too 


ought to have made him wonder if he was 


So on to the last _ fitted for the former. If xe was not fitted 
. . 7 > . 7 . 7 . . 7 _ \ 
C . . . _ = . . - . © . 7 ( 
= a a _ 7 4a — . 7 . 7 A. 2 -. sa 





WELDING EYE BARS 


when he took the first short end and the 

remaining end of last and cut one piece 

from stock to make the required length 
Decatur, IIl W. A. Bricut 





A Circular Forming-cutter 
Problem 

\t page 443, Part I, appears an inquiry 

from J. G. Owen asking for a method of 

circular 


figuring out a make a 


forming cutter to cut a 


way to 
groove with 
the 
6 inch below its own 
at the center of the work. If 
a lathe tool with a V- 
of the V being 


an 


ngle of 60 degrees, when cutting 


dge of the cutter is 
enter, and 
Vr. Owen makes 
haped face to it, the angle 


© degrees, or whatever the form of the 
roove, or form of the work has to be, 
d finishes the blank of the circular cut- 


r with this, keeping the cutting edge of 


his tool inch below the lathe centers, 
circular cutter will reproduce the 
shaped groove exactly, whatever its 


gle, without any calculation. This will 
found a true way of making any cir 


lar forming cutter, provided the cutting 


for that part of the job he ought to have 


waited until he could pick up some other 
young fellow with a head for money and 


did 


business 


what he 


old 


with a new engine that no one knew any- 


no shop knowledge Then 


do but try to butt into an 


thing about, to compete with large, organ 


ized factories and to build his engines one 
at a time. Mr. Ziegler does not say so, 
but 1 would bet as much as a nickel that 


by the time he shut up shop he had pat 


terns almost done for at least a dozen 
sizes or stvles. 

That chap, Jack, is just exactly as ] was 
until | got the wind knocked out of m« 
I could always see a golden lining to the 
cloud next beyond the one I was in. As 
a matter of fact, the cloud that you're in 
is the one whose golden lining you want 
to find The chances are it 1s there, too 
Just dig lively into whatever there is about 
your job that you have turned up your 
nose at in the past, and the chances are 
that you will find just what vou need to 
make yourself of some use to this old 
world 

Fitchbure, Mass ENTROI 


erected 
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Re-turning Drill Shanks 


I have read with considerable interest 


the articles regarding the twisting off of 


drill tangs, but have failed to notice any 
device for repairing them. I illustrate 
here a fixture which I have used very 


successfully for many years. 





It is a machine-steel sleeve threaded to 
Hil hit - ’ 
| i \ oa! 
r \ 
aaah \ \ 
euuel \ = 
RE-TURNING DRILL SHANKS 
the lathe spindle The other end is 
bored to receive the point of the drill. 
Che four set-screws are used to center the 
drill the same as a four-jaw chuck, two 
screws resting on the edges of the drill, 
the other two in the flutes The other end 
oi the drill is run in the steady rest be 


utes. Then the end of the drill 


is faced off where it is broken, recentered, 


vond the fi 


the steady rest is removed, the taper at 
tachment is thrown in, and by a little 
careful work a new shank can be turned 
which will answer the purpose nicely. 

It will be necessary, In most cases, to 
dig the drill shank in a lead bath to an 
neal it before turning 

Auburn, N. Y \. D. Munpy. 


[It would be cheaper to use one of the 
e 

case, and the 

economy of this plan is doubtful in most 


new sockets in almost any 
cases | 


An Unique Belt Shifter 


Vol. 31, 


(erman 


o&81, Part 1, is de- 
belt shifter. A 
device has been in use in the fac- 
tory of the Brown & Sharpe Manufactur- 
Providence, R. I., for the 
doubt, the same 
thing can be found in many other shops 


On page 


scribed a new 


similar 


ing Company, 


past 25 years, and, no 


in this country. The patents have probably 
expired, but information on this point can 
be obtained from Chandler & Farquhar, 
Boston, Mass 





Providence, R. |] D. D. Donovan. 
\n unusual order consisting of vitrified 
emery wheels with 26-inch face has re 
ently en successfully filled by the Pitts 
burg Emery Wheel Company, which is 
second contra f this kind that this 
npat ied out 
( ustees of the University of II 
is have ently let the contract for 
i new building f its college of engineer 
ing, to be upied wholly by the depart- 
ment of physics, the structure to cost, 
with its equipment, $250,000. It is to be 


just east of the present Engineer- 


Inuldine 
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Treaty With Japan Relating to Pat- 


ents in Korea and China 


On August 6th the exchange of ratifi- 
cations was made at Tokyo in regard to 
the recent convention with Japan, relating 


to the protection of trade marks, copy- 


China 
into effect 


rights, inventions and designs in 


and Korea 


10 days after this ratification 


Its provisions 20 


The articles referring to Korea provide 
that the Japanese Government shall cause 
tc be enforced in Korea, simultaneously 
the this 
laws and regulations relative to inventions, 
marks 


with operation of convention, 


designs, _ trade and copyrights 


similar to those which now exist in Japan 


The United States waives its extra-terri 


torial jurisdiction in cases of infringement 


by American citizens of inventions, trade 


marks, ete. entitled to protection in Korea. 


[his places the consideration of such cases 


of infringement under the exclusive jur- 


isdiction of the Japanese courts in Korea. 


designs, trade marks and copy- 


Inventions 


gehts duly patented or registered in 
Japan by citizens of the United States, 
prior to the enforcement of the laws and 
gul ns that Japan is bound by this 
nvention to establish in Korea, shall be 
entitled to the same protection in Korea 
Ss 1s r lay ccorded to the same 


registered 


the protection of 
provide that inventions, 


uly patented or 


egistered by citizens of the United States 
in the appropriat thee of Japan, shall 
hay ) all parts of China the same pro 


tection against infringement bv subjects 


them in 


Jap- 


f Japan that 1s accorded t 


Japanese dominions and possessions 


nese inventions, marks 


designs and trade 


duly patented or registered in the United 
States receive similar protection against 
infringement by United States citizens 
hroughout all parts of China. Trade 
rks falsely used by any persons amen- 
le to the provi | this convention 
nust be withdrawn from the Chinese 
markets within a period of six months 
connection, American manufact 
rers h uld ippreciate the differencs be 
tween the Japanese trade-mark system 
nd the America The right to a trade 
mark in the United States is based upon 
priority of us Japan it is based upon 
priority of registration. It is, therefore, 
f the utmost importan hat American 
nutacturet vl interested in the 
protection of their trade marks against 
infringement by Japanese subjects in 
China, Japan and Korea should register 
t once their right with the Japanese 
Patent Burs Information in regard t 
the method of procedure, reputable Japan 


like can be 


obtained by direct communication with the 


imbass ck r at Tokyo 


ese patent attorneys, and the 


August 20, 1908 
A Study of Four Hundred 


Steaming Tests 


No 


irvey 


There is before us Bulletin 325 of 
the United States Geological S 
titled “A Study of Four Hundred ‘Steam- 
ing Tests,” by Lester B. Breckenridge. 
The tests were made at the fuel-testing 
plant at St. Louis, Mo., in 1904, 1905 and 
1900. 

When it is realized 
which covers some 180 pages and is 1l- 
digest of an 
that 


A 


en- 


that this report, 


cuts, is a 
material 


lustrated by 75 
enormous amount of 
far too bulky to publish in its entirety, the 
in the 


was 


futility of attempting to review it 
space of a few paragraphs is obvious. Yet 
there are some conclusions which are so 
much at variance with accepted ideas, and 
others which, if they are truly prophetic, 
point to such a revolution in boiler and 
well be 
dis 


furnace design, that they may 


mentioned even if in a somewhat 


joined manner. All of these tests were 
made under a Heine boiler fitted with a 
hand-fired) furnace, the principal object 
being to determine the relative value of 


° - 
ior steaming 


purposes. All test 
about the rated capacity of 


coals 
were made at 
the boiler 


about 


and at a steam 
Che basis 
the ae 


pressure 
used for the 
€ ficiency 
of the Ame: 


80 pounds 
calculation was 
boiler, per cent.” in the cod 
ican Society of Mechanical [Engineers 


An interesting investigation was mad 


of the effect upon efficiency of a large 1 

crease in furnace temperatures \ 

quote “The most interesting showing is 
that the code boiler efficiency (72*) ris 

only 2 per cent. as the combust 


chamber temperature rises from 1800 de 


grees to 2700 degrees Fahrenheit hi 
with the 
charts and with the theory of boilers d 
duced later, all being to the effect that 
1000 degrees Fahrenheit 
temperatures 


showing is in accordancé 


rise of about 


furnace improves the ef 
heat absorbet 


Most of this 


gain, however, is offset by incompletenes 


ficiency of the boiler as a 
only about 10 per cent. 
‘f combustion chargeable to the restrict 
required to get 
We 


condition is directly opposed 


oxygen supply the hig 


temperature are certain that 

general 
accepted opinions, in fact the origir 
view taken by the 
Louis agrees with 


we re ad, “Tt 


the higher 


investigators at S 
this 
seems almost 


supposition 
axiomati 
the initial temperature, 

greater the amount of heat which w 
the 
greater temperature 


pass into boilers, becaus« I 


difference betw: 


gases and water. Yet this propositio: 
only slightly 


axiomatic that 


true Likewise it s 


a high combustion temy 


ature will certainly aid combustion 


smoke and hydrocarbons which it w 
do it other accompanying conditions w 


not usually adverse enough to neutr 


all gain.” 
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An optical pyrometer was used through- 
out the tests to determine the tempera- 
ture of the combustion chamber at va- 
rious points. The results of the observa- 
tions with this instrument differed so 
widely from the temperatures calculated 
from the code boiler efficiency (72*) that 
an extensive investigation was gone into 
to discover the causes of the variations. 
These investigations lead to a study of the 
work of Perry on the transmission of 
heat. According to Perry's theory the 
rate of heat impartation to a boiler tube 
is, for ordinary gases, proportional to (1) 
temperature differences of the gases and 
of metallic surfaces; (2) density of the 
gases; (3) velocity of the gas parallel to 
the metallic surface and (4) specific heat 
of the gases at constant pressure.” The 
first of these factors is the one which is 
usually thought of, as its applicability is 
perhaps self-evident. This theory of 
Perry's was to a certain extent verified by 
study of a large number of tests. We 
quote “Later on the work of Perry on 
the boiler as a heat absorber was de- 
veloped and it was realized that the facts 
at the testing plant agreed somewhat with 
the theory and pointed in the right direc 
tion. In this connection it must be re- 


lue temperature 


membered that a lower f 
does not always indicate a lower B.t.u 
loss, but generally a larger one because 
the mass of gases is more than enough 
larger to make up for the difference, but 
in any one boiler the net difference is 
usually within 5 to 15 per cent.” 

In regard to constituents of coals which 
cause clinkering, we find several partially 
contradictory statements, but these va 
riant statements are recognized in the 
text Wi quote, 


that the fineness of subdivision and the 


“It must be remembered 


listribution of the minerals throughout 
the coal are probably as important as the 
temperature and chemical composition, 
thus it is that sulphur in the form of lit 
tle balls is nearly harmless; in the form 
f veins or layers it is liable to cause 
trouble, but in the form of ‘black sulphur’ 
) finely distributed as to be invisible, it 
s most troubles6me * * * The coals 
giving high efficiencies are apt to form a 
ery slightly smaller percentage of 
linker and the high efficiency tests are 
kely to be made on coals low in sulphur, 
istillation being rather marked. How 
ver, it must be remembered that high 
ilphur coals are usually high in ash also.” 
Referring to a certain chart we find this 
itement, “Curve No. 4 indicates that 
gh percentage of clinker accompanies 
gh sulphur content, but it must be borne 
mind that perhaps sulphur itself has 
tle to do with fusability of ash and that 
iron which is combined with a part 
the sulphur is only one of the factors 
clinkering * The impression is 
neral that iron causes clinkering. The 
ulation partially confirms the impres 
n as the percentage of iron in dry coal 


reases in general with the clinker. 
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Nevertheless, iron is only one cause of 
clinkers and its presence in considerable 
quantity does not necessarily mean that a 
coal will clinker * * To make a 
general statement, it may be loosely said 
that the tendency of a coal to clinker 
varies directly with the sulphur (iron py 
rites) and inversely with the ash in the 
coal.” 

One section of this report is entitled 
“Commercial Considerations,” and is di 
vided into four paragraphs. The predic 
tion made in the first two are startling 


and if fulfilled will make present practice 
look shamefully wasteful. We quote these 
four paragraphs entir: 

“General. Inasmuch as the boiler plant 
is at present the expensive portion of a 
steaming outfit, and as it probably is pos 
sible to cut its cost down to a fraction of 
the present cost and at the same time ob 
tain a higher efficiency, it is felt that there 
is good ground for anticipating an enor 
mous improvement in the production of 
steam power within the next few years. If 
so, it will not be the first time that a new 
arrival in a field has spurred on oldet 
forms of enterprise to a higher prosperity 
than they ever dreamed of before. Th 
competition of the gas engine may be the 


best thing that ever happened to steam et 


gines and_ turbines The statements 
theories and proposals made in this study 
are widely scattered and may not have 


been plain because they nathematically 
involved. For this reason short sum 
mary will be made her: the possibilits 
of so improving the system of working 
steam-turbine plants that they mav | 
permanently kept above commercial com 
petition from gas-producer and gas-en 
gine plants in large powers. Of course 
there is little doubt that a great field 


awaits the gas engine in smaller plants 


say, under 5000 horse-power. All these 
suggestions are tentative only 

‘Boilers Phe authors see no reason 
why boilers cannot be constructed and 


properly operated with entire satisfaction 


which will produce about ten times the 
amount of steam w obtained per square 
foot of heating surface and with no dif 
ficulty in maintaining dry steam. The ef 
ciency from coal to steam should easily 
be made considerably higher than that of 
good performa! e ot! today Such 
plant would require fraction of the 
present investment in steam-plant build 
ing and real estate Perry states in his 
hook, “The Steam Engine, Gas and Oil 
Engine, that he thinks boilers should bi 


made to do ten and possibly twenty times 


the work they di present 

“Furnaces. It will probably be found 
on attempting this reduction of dimen 
sions and cost that the limit will be not 
in the boiler as such, but in the combus 
tion chamber. Burning a large amount 
of coal on a small grate area is largely 
question of draft and continual riddance 
of ash, but the rate of travel of gases 


through a combustion chamber is de- 


pendent practically only on the amount of 
carbon burned in a unit of time, the rate 
being about the same no matter what the 
air supply per pound of carbon. As com- 
bustion chambers are now constructed for 
Western coals they are too small, but 
small is a word not to be understood in 
this connection as referring to volume or 
length alone By a small combustion 
chamber is meant a chamber in which 
either the time spent by the gas in travel 
ing from the front to the rear of the 
boiler is short or the mixing devices are 
inefhcient or absent. In the discussion of 
mass action, it was stated that mere 
length of combustion chamber counts for 
litthe—that mixing is what counts—and 
thus there is a possibility of enormously 
increasing the efficiency of a combustion 
chamber as a burner of volatile matter 
:ffort in completing a steam-generating 
outfit of small dimensions must be largely 
concerned with the construction of a com 
bustion chamber containing many gas-mix- 
Ing appliances 

irbines. The work on turbines is pro 
visional only, but it is believed that all 
the assumptions made are on the side of 
safety, that is, that the overall efficiency 

the turbines working with high super- 
heat and low pressure will probably be 


c ter than estimated.” 


New Publications 


CURVI FOR CALCULATING BEAM CHAN 
NEL« AND REACTIONS By Sidney 
Diamant. 13 10x7-inch pages of text 


d tables, and 25 graphi charts, 
McGraw 


Company, New York City 


not indexed Publishing 


Pr ice, g> 


Dea, 


his work consists 1a most seful set 
curve r graphical charts for deter 
ining steel floor beams having a uni 


formly distributed imposed load, together 
with explanatory text and tables of the 
properties ot standard beams and chan 
nels. Graphical charts, Plates 1 to 13 in 
channels or 


beams for given load in pounds per 


foot, a given length of span in feet 


Ta given width of supported area 1 
feet Each chart is plotted for a given 
square foot, ranging 
from 8o pounds in the case of Plate 1, 
to 500 pounds in the case of Plate 13. The 
irts of Plates 14 to 25, inclusive, deter 
ine reactions for a given load in pounds 
per square foot, a given span in feet and 


given width of supported area 1n feet 


As before, each chart is plotted for 
given load per square foot, ranging from 
Rc pounds in the case of Plate 14 to 400 
nds i the i f Plate 25 The 
charts are well worked out and will com 


mend themselves to the engineer and de 


signer; for they provide means for elimin 


ating tedious and uninteresting computa 
tions, and for simplifying and hastening 
estimating and checking 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 








Tilting Crucible Furnace 


\ new tilting crucible furnace has 
just been put on the market which 
embodies several features that will 
be of interest to all foundrymen. As 
can be seen from the sectional views, 


the crucible is not removed while pouring 


the metal from the furnace, but remains 
tixed and the metal is transferred to the 
molds by means of a_ heated ladle or 
rucible, as preferred 


Che burner uses either oil or gas fuel, 


ind is operated with a fan blast of only 


12 ounces, which makes a burnet 
This is located at the 
chamber, and the flame is projected 
lown the bottom of chamber in 
stead of the This in 
creases the life of a crucible and in 


is all 


running 


quiet 


top of the heat 


ing 
against 


against crucible 


Cast 


it breaks. the metal retained in the 


furnace instead of out on the 


and the melting may be continued 


the 
when it 


floor, 
metal is at the proper tempera 
to the 


until 


ture, may be transferred 


molds in the usual way. This feature al 
lows crucibles to be used until they wear 
making it 


ut, instead of necessary to 


throw them away before they actually 
break, as is often done, thus losing sev 
eral heats from them 

\ny air pressure from 12 ounces to 2 


pounds may be used, so that the furnace 


can be operated from any available air 


and oil system which may be supplying 
other furnaces, a separate plant being un 
necessary 

Che cover is manipulated by a lever con 
the the fur 


eniently located at rear of 


LATEST 





from which a pin engages a quad- 
and holds the door rigidly in any 
required position and permits covering the 


nace, 


rant 


crucible after pouring without returning 

the furnace to any upright position. 
Heavy pieces of metal may be fed to 

opening in the 


the crucible through the 


”, 


m4 


i, 
= 























INFORMATION 


work, as scrap yellow brass stampings 
from the ends of safety pins have been 
melted hot enough for pouring very light 
castings with a loss of but 3 per cent., the 
only precaution taken while melting was 
to cover the metal with a few pieces of 


hard coal 
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FIG 3 SOME OF THE DETAILS OF ONSTRUCTION 
cover of the furnace while the blast ts The number of heats per day varies from 


heat passing through melts” 
very rapidly 


on, the waste 


it down into the crucible 
\s the crucible is not removed, after the 
first heat 
hot pot, which greatly facilitates the melt- 
When it is advisable that the heated 


gases in the furnace should not come in 


metal is always charged in a 


Ing. 


contact with the metal, a cover may be put 
on the crucible to protect it during the 


melt his is unnecessary for ordinary 


to 10, and the amount of fuel required 
ranges from 1% to 3 gallons of oil, 210 t 
420 feet 315 to 630 
cubic feet illuminating gas, or 675 to 135: 


cubic natural gas, 
cubic feet, 300 B.t.u. water gas, according 
quality of 
melted, the heat at which the metal is 
required, and the attention and prompt 
ness with which it is melted and poured 
Che furnace is easily relined with simple 


to the quantity and metal 
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WITH COVER 


OPEN FIG 2 
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mopt 
ured 
mple 
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and inexpensive fire tile. The furnaces 
are at present made in four sizes to hold 


numbers 70, 125, 275 and 450 crucibles 





I 
respectively. They are made by the Rock 








well Furnace Company, 26 Cortlandt 
street, New York. 
Self-centering Arbor 
The illustrations almost tell the story 


of the way in which this arbor is adjusted 


to various sizes and how the three-point 
bearing at each end centers even a rough 
holds the 


Fig. 1 


hole and work for turning or 


facing. shows the construction of 
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20 inches, but if intermediate sizes art 


“Flint-Rim” for the new wheels, which are 


deemed desirable, they can be easily made now ready in most of the active sizes of 


the “Ewart” type of chains 


Special Sprocket Wheels ‘i 
pecial Sprocket Wheels Something New in the?File 


the Field 


Chis spr cket wheel, illustrated by 
sectional view, has been developed to meet 
the requirements imposed by the handling Kiles have been made in the same way 
of abrasive materials, and by working for so many years with the long angu 


conditions too severe for the employment lar tooth of the single cut or the hundreds 


The teeth of small teeth of the 


alme St come 


of the regular cast-iron wheel double cut that we 


and rim exposed to the wearing action of had to believe it would never 


chain contact are hardened to a consider change Necessity was again the mother 


able 


and uniform. a 


depth, and the surface made smooth f invention, however, and Alexis Vernaz 


Swiss machinist, being up against 


proposition of filing material that none ot 











the files in the shop would any more tha: 
touch without losing their teeth and uss 
fulness, began experimenting with various 
the 
Angular and 


into 
steel used for the file body 
herringbone teeth finally evolved into the 


cuts, milled or planed strip of 


circular cut shown in the illustration and 
this 


it seems to be adopted for almost every 


not only handled his particular jol 


thing that needs filing 


()ne peculiarity is that one cut, 9 teetl 








hile I. SELF-CENTERING 


the arbor with its three gripping points at 
each end, the central bolt running through 
the sleeve, the spherical washer and nut, 
force the gripping 


recede, and the 


which points out or 


illow them t pin in the 
nut which keeps it from 


turning so that no 

attention need be paid to anything but the 
head of the bolt 
lhe gripping 

ls of the 


] , 
ind the ends 


pieces, the washer, the nut 


arbor are hardened t 


prevent wear and maintain the alinement 











the inch, seems to fit almost any kind of 


ARBOR READY FOR USE work and leaves a surface as smooth as 

















FILE WITH A NEW KIND Ol 


ial 


the grade of file known as “smooth” in th 


hle trade lhey are also making a file 


» the inch for 
f the other 


teeth t those whi 


| with 12 


re a littl 


afraid Chis is 


cause the cut is really a shear or planing 


ction, while in the other it means tl 
the cutting points come nearer to maki 
continuous cut. Soft wood, hard wood 


bitt, aluminum, marble, cast iron, bras 


all one to 














FIG 2 THE ARBOR IN A PIECE OF PIPI 


the centers. Fig. 2 shows a pipe on the 


bor ready for turning or facing, and 
stings can be handled in the same way 

inventor, Joseph Demarki, 194 Grif 
Jersey City, N. J., has 


Chey ire de 


m Tat in tw sizes. one to hold 


} 


Street, appli a 


patents on the device 





ned to he 





te tO mches, ft otnper tf 





10 to 








nd steel, seem this file, mucl 
it would to a planing tool or milling 
tt Che cutting edge is well support: 
the clearance ample and the curve a 
lows the chips, for real chips are cut wh: 
ling with any strength, to roll out 
the way and there is no clogging with it 
. msequent scoring of the work 
4 SPECIAL SPROCKET RIM The large files, 8 to 18 inches, are at 
t be used yw ck show vii 
[his improvement in sprocket wheels smaller fil vill ly nade with t 
t only makes tl wheel more durabk fo tal , the back all 
but also prolongs the life of the chain by heavy p1 ire to be put on the file wit 
maintaining the original accuracy of fit out bending or breaking (although tl 
between the links and the sprocket tect! ivise lighter pressure th usual 
The makers, Link-Belt Company, Phila slow stroke), even when they have heen 
delphia, Clicag nd Indianapolis, have recut several times, as can be don hey 
coined and copyrighted trade-nam have a machine for regrinding the 
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files on the top of the tooth, the depth of 
throat sufficient to allow this 
detriment. The holders are« 
the 
holder 


the being 


without very 
files to be 


hand ‘ 


iffairs and allow 
will. A 
goes with each dozen files. 

The teeth are accurately milled by 


on special machines, which 


simple 


reversed at and 


hollow mill 
tatically advance the cutter into the 

withdraw it and the blank 
the same manner as a rack cutter. 
of this file 


auton 

work, space 

in much 
While no 

have been made in this country, the Eu 

makers claim that they cut from 


fast as the regular 


exhaustive tests 


ropean 
two to three times as 


file and that the life is very much longer, 
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Cutting Oil Grooves 


RSI 


By Epwarp Ht 


order came in for 


These ci yllars were 


Some time ago an 
60 steel thrust collars 
made of mild-steel plate, 
and bored to 


to be 14 inch 
thick, 
suit a 5-inch shaft, with an oil groove % 
cut in both 


turned to Io inches 


inch deep by ™ inch wide, 


sides. Since this order involved the cut- 
some device for sav- 


thought of A 


ting of 120 grooves, 


ing time was naturally 


pneumatic hammer and a round-nose tool 


were proposed by a husky machinist for 






































to the 


OWL 


rathet 


hand-planing tool 


ordinary sens lhe material is 


crucible steel and is imported especia 


for this purpose, making a 


and does cut in much the same mannet 


multiple planing 
will be 


ounds 


a milling cutter 
For the present it 
flats but 1 lf 
later 

1} 
Fran 


made i only 


will 


in England, 

put ¢ \merican 
National » & 1 <( 
Philadelphia, who h 


th Vixe 


thing 
being 
ompany 


i\ 


Bours 


tool that should 








supplied with the 


then wanted a spe- 
the collars Ch 
iding device led 


a 22-inch 


shown 
lathe 


the shape ol 


q 1 
of the 


will be seen that 


of a shaft 4 driven at 


rdinarily used 


vearing 


while at the other end 


rank disk B, which by 
mnecting-rod C imparts a 
the cross-slide. 


on the 


support 


1908 


August 20, 
ordinarily used for the taper attachment, 
this being this The 


bearing E is supplied by an iron support, 
The gearing shown is 


removed in case. 
as shown in Fig. 3 
a combination which gives a ratio of 4 
to 1, the spindle making one revolution 
while the crank-shaft four. The 
gears used were 96 and 48 on one stud, 
and 72 and 36 on the other. Gear G is 
merely an intermediate. Thus, as will be 
seen, through the medium of the gears, 
shaft, crank and connecting-rod, the screw 
slide makes e'ght reciprocations while the 
chuck 

The collars securely 
held in the chuck, shown in Fig. 4. The 
casting H is threaded at / to suit the lathe 
spindle, and at / to suit the clamping ring. 
to suit the collars 


makes 


one revolution 


makes 


washers or are 


A shallow counterbore 
and this quickly brings the 
work central. When the collar is put into 
the counterbored seat, the clamping ring 
m and set up tight by means 


is shown at A, 


is screw ed 
of a spanner wrench fitting into the holes 
This chuck securely holds and 

centers the work, and at the 


shown. 
accurately 
same time leaves exposed sufficient area 
for the oil grooves 

The cross-feed nut being removed the 
tool is necessarily fed by the compound 
rest. The cutting tool for steel requires 
only the customary top-rake, but an ab- 
front and side clear- 


normal amount of 


ance. The clearance necessary is depend- 
ent upon the throw of the crank and the 
number of reciprocations per revolution 
of spindle 

| he 
able by 


disk, 


vari- 
means of crank 
The adjustment is accom- 


throw of the crank is made 
the adjustable 
Fig. 5 
plished by the utilization of a crank-pin 
with a head sliding in the T-slot 


The variation in the length of the connect 


shi wn 


ing-rod was cheaply realized by drilling in 
it a series of holes. These holes with the 
addition of the tool-post movement, give 
all the lateral for 
enabling large or 
The slot 1, shown 
necting-rod is used for quickly detaching 


adjustment 
small work to be done 


necessary 
at one end of the con 


the lathe carriage, thus enabling work to 
be put in or taken out of the chuck with 
ease, the carriage being run back 

The the 
be altered by changing the gearing, the 
the crank, or the form of the 
The 
can be varied by changing either the tool- 
the length of the 


shape ot groove can easily 
throw of 
cutting tool. position of the groove 
post position, or con- 
necting-rod 

the form of 


eearing with a 


Fig. 6 shows oToove 


tained by ratio of 3 to 
In lig. 7 the effect with 6 to 1 gearing i 
shown; this application being on hors 


shoe collars for marine-engin 


These 


device 


thrust 


bearings. collars are bal 


and the 
excellent 


thrust 


bitted, will be found 


make time in this soft metal 


giving a nice without am 
liability of 


successfully exposing all 


ven curve, 


1 


displacing the babbitt, an 


the area to lul 


rication 
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An Interesting Trip Across the 
East River 


EDITORIAL CORRESPONDENCE 


It is the daily practice of some 550,000 
people to cross the East river by bridge, 
but to make the trip on a foot-path 12 
feet wide, inclined from one tower about 
320 feet high to the center of the span 
Vol, 31. 





: = Index to A- 


novel experience; tMat 1s, thovel to tile 
ordinary mortal. But from the manner 
in which the men “on the job” of building 
the foot-paths of the new Manhattan 


bridge conduct themselves, one would 
imagine that the possibility of a drop of 
about 250 feet is a mere incident 

On the occasion of a trip of this kind 
shortly after the foot-paths, of which 
there are four, were completed, it was 
interesting to note the indifference witl 
which the workers treated their precar 
ious positions. One example will suffice 
to show the reader the apparent reckless 
ness with which these fellows carry them 
selves—and it is explained that it is this 
very unmindfulness of the danger that 
prevents accidents; for as one of them 
remarked, “it would never do to be scared 
if anything on these kinds of jobs.” To 
get back to our example, a guice named 
Henderson was piloting a party over one 
of the paths when he decided there was 
something on the adjoining path that re 
quired his attention and he immediately 
proceeded to walk across the intervening 
space of about 20 feet on a connecting 
beam six inches broad, some 170 feet 
ibove water 

Another interesting incident of the trip 
was what might be termed an example of 
igh art \ practicing attorney of New 
York City was in the act of descending 
from the top of the tower toward the 
enter and was in a most picturesque pose 
hen Cooper, a well known artist of New 
York and Paris, seized the opportunity, re- 
juested a halt, and got busy with his pen 
ind pad Another of the “sky-larks’ 
eaning on the handle of his hammer, 


ledge 6 inches wide, an interested 
nlooker, suggested the caption “Law and 


\rt on the Decline.” 


The actual stringing « four main 


‘ables was started August 10 and under 
rdinarv conditions this work will be 
mpleted in from six to eight months’ 
time Each one of these cables contains 
1472 wires of 0.19 inch diameter so that 
he four cables will contain sufficient 
neth of wire to nearly circle the globe 


and cle ir oT outside protec- 


"nw rapped 


the cable s measure 21 11 ch s sm 
iameter and will be subject to a maxi 
1m load of 7 3,000 pounds to the square 
| 
ch 
The structural ironwork of the bridg 


practically all complete and stored at 


N. J As soon as the cables 


AMERICAN MACHINIST 


are strung this material will be trans- 
ported and it is estimated that the bridge 
will be completed in the latter part of 
1909 





Business Items 


Phe Goldschmidt Thermit Compan are 
erecting a new machine shop and foundry 
which will be equipped in an up-to-date mar 
ner for special attention to the rapid executior 
of repairs to electric motor cases, truck frames 
gear Wheels, crank-shafts, ets ete 

rhe work on the new Ford factory at High 
land Park, Detroit Mich has been started 
and the contract calls for completion of the 
plant by January 1 rhe main building of the 
new factory will be the largest building under 
one roof in the state of Michigan and the largest 
automobile factory in the world 





Trade Catalogs 


Phe R. K. LeBlond Machine Tool Company 
Cincinnati, Ohio. Catalog describing cutter 
and tool grinder., Illustrated, 64 pages, 6x9 
inches, paper 


National File and Tool Company, The Bourse 


Philadelphia, Penn. Catalog describing Vixen 
patent milling fil Illustrated 16 pages 
4x74 inches, paper 

Hardinge Bros 1034-40 Lincoln Avenue 


Chicago, Ill Booklet No. 3, describing Beyer 
watchman's portable time detectors. Illus 
trated, 20 pages, 34x6 inches, paper 

Rockford Drilling Machine Company, Rock 
ford, Ill. Catalog of drills, tool grinders, hori 
zontal drilling, boring and tapping machine etc. 
Illustrated, 64 pages, 6x9 inches, paper 

The United States Electrical Tool Company 
Cincinnati, Ohio. Catalog describing portable 
electric tools, including drills and = grinders 


Illustrated, 52 pages, 6x9 inches, paper 

Weber Gas Engine Company, Kansas Cit 
Mo Brochure No. 60 deseribing Weber “ Dow: 
Draft suction gas producer for bituminous 
fuels. Illustrated, 4 pages, 4x9 inches, paper 
EF Jos Dixon Crucible ¢ ompany Jersey City 
N. J Booklet describing graphite brushes with 
hints concerning the testing of brush pressure 
and filing of mica insulation, et Illustrated 
12 pages 

International Electric and Engineering Con 
pany, 148 Chambers street Catalog “S.&N’ 
heavy duty beam shears, coping machines 
bar and angle cutters Illustrated, 12 pages 
9x12 inches, paper 


Business Opportunities 


The Wheeling Cit Water Works are considet 
ing plans for a new pump 

A new plant is to be erected at Springfield 
Ohio, by the Victor Rubber Company 

A new plant of the American Iron and Stee 
Company, Alban N.J., is to be built at Harris 
burg, Penn 

The Wilbraham-Gree! Blower Company 
Kensington, Pent are soon to erect a nev 
plant at Pottstown, Per 
PF ATfactory for the manufacture of launches 
is to be erected at Manstor Wis ft) \ ctor 


Patterson and Kar 


rp 

Work on two llitic lings for the 
Standard T¢ ast¥Jlro Pipe and Foundr (ome 
pan it Bristol, Pe is been starte 

Everett) Gree rieto f i orki 
establishine N Bedfor Mass., intend 
to*erect "a™~ ‘larger accot ‘ 
latio 





The Velie Motor Vehicl Company Moline, 
Ill.. anew concern with a « apital stock of $150,000 
has started the erection of a three-stor factory 
building 


rhe Tennessee Coal, Iron and Railway Com 
pany will shortly begin the erection of two 
furnaces at Ensley, Ala., chiefly for the handling 
of scrap 


rhe city of Pulaski, Va oted 875.000 bonds 


to establish electric light and water svstems 


Edgar C. Wiley, Lynchburg, Va engineer 
in charge 

An addition to the Wilcomb Machine Com 
pan at Norristown, Pen: to be erected 
and equipped with a considerab quantity, ef 
new tools 

Construction of a me plant for Kibiler Bros 
Corliss, Wis is now under wa in that ‘aity 


for the purpose of manufacturing eax and gasdl 


lene engines 


rhe Smith & Winchester Company. South 
Windham, Conn., builders of paper machinery 


will erect an addition to its plant at a 


‘ 
} 


cost o 
over $35,000 

The Prier Brass Manufacturing Company 
Kansas City, Mo., will erect sor new buildings 
fhe company manufactures plumbing and rail- 
road supplies 


rhe Lexington & Interurba Railway Com 
pany will erect a car barn at Lexington, Ky 
with paint and carpenter shops, blacksmith and 


machine shops 


John Howett, of Sterling, Ul, is at the head 
of a company) Vhich will establish a plant at 
Sharon, Penn., for the manufacture of hinges 
locks and yovelties 


It is reported the Southern Railway Company 
will build roundhouse and machine shop at 
Strasburg Va Dd W Lun Washington 
D. C., chief engineer 


The Fitusville lror Works in Cit Penn 
has commenced work on a large addition to its 
plant, which will compris i achine-shop 


boiler shop and foundr 


rhe Jackson, Chureh and Wilcox ¢ wuipan 


of Saginaw Mic! are oOo to butld a lare 
1ddition to their plant for thy srhulacture , 
iron and Let products 

Bids will be opened b the Isthmian Canal 


Commission, Washington, D. ¢ 0 August 31 
1908S, for supplies under Circular No. 460. among 
vhich there ire the following ten Motors 


traveling cranes 


Proposals will be opened by the Isthii 


ul 
Canal Commission, at Washington, Db. ¢ on 
September SS, 1L9OS inder Circular No. 461 
for supplic mnong hich appears the following 
itelis sott tet Dillets ro and tv \agona 
Da4r ot mol set round a;r ’ ro Cast-stee 
Kear ana Zine pistol i let rill ick 
padlock sea-coal cing re i Humbage 
blacking ) I ) 





Want Advertisements 


Rate 25 cents per ine or Ti nsertionr 
About sir words make a ’ Ve rdvertise 
ments abbreviated Copy should be nt to reaci 
us not later than Friday for ensuing week's issue 
Answers addressed to our care will be forwarded 
Applicants may specify names to which their 
replies are not ft he forwarded but replies will 
not he returned ] nol forwarded, they vill be 
destroyed without notice Vo information Giver 
hy s regarding any advertiser using box number 


Original letters of recommendation or other papers 


f value should not be enclosed to unknown cor- 

respondents Only hona ide advertisement in- 

serted unde thi heading Vo ad ertising 

acce pled jron any agency association o7 indi 

vidual charging a fee |] registration ' 

COMMISSLOT ) a iccessful ippl nfe 
r fuatior , 


Miscellaneous Wants 


Caliper t free. E.G. Smith Co., Columbia, Pa 
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Steel case7hardened; modern methods. Bos- 


ton Gear Works, Norfolk Downs, Mass. 
We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST, 
Castings, prints, 8-inch screw-cutting foot 
lathe. W. Morey. 2563 Trink St., Chicago, Ill. 


High power bending tools, labor-saving, 
money-making Estep & Dolan, Sandwich, Ill 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New- 
ark, N. J. 

Special machinery accurately built Screw 
machinefand turret lathe work solicited Rob- 


Newark, N. J 
machine parts to 


ert J. Emory & Co., 
Wanted— Machinery or 


build by contract. Ideas developed: draw- 
ings made. Address “A,” care AMER. MACH. 
Special machinery and duplicate machine 
parts built togorder; tools, iigs and experi- 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y. 

A large English firm of machine-tool im- 
orters having showrooms and offices in Great 
ritain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds, 


Apply Box 189, AMERICAN MACHINIST. 

Wanted—-A good second-hand = generator, 
about 225 to 250 kw. and 125 volts, one that 
can be coupled up to main shaft or belt driven 
at about 400 R.P.M.; must be in_ first-class 
condition. “E S.,"’ AMERICAN MACHINIST 

Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw machine 
work, tools, dies, etc. Blair Tool and Machine 
Works, Westg and Morris streets, New York 
City. 


Situations Wanted 


Classification indicales prese nt address of 
advertiser, nothing else 
CONNECTICUT 
Position as superintendent; 12 years’ experi- 
ence as superintendent and assistant; excellent 


executive ability; expert designer of tools, 
fixtures and special machinery; specialty light 
high grade interchangeable work. Box 345, 


AMERICAN MACHINIST 


A graduated M. E., 12 years as designer and 


constructing engineer on machine tools and 
automobiles, would like to become associated 
with firm where a thoroughly practical know- 


ledge of designing and manufacturing methods 
would be appreciated Would prefer a small 
establishment, provided conditions offer oppor- 


tunities Address Box 397, AMER. MACHINIST 
ILLINOIS 
Designer on special tools, jigs and fixtures 
Box 400, AMERICAN MACHINIST 
Foreman toolmaker wants position with a 
progressive factor) Box 398, AMpR. Macu 
Designer of machine tools, 8 years’ shop 
practice, 6 years’ drafting room experience, 
desires change. Box 373, AMER. MACHINIST 
INDIANA 
By blacksmith and tool dresser; temperate, 
energetic; can manage men successfully; twenty 
years’ experience; go anywhere, best of refer 
ences Address “Tool Dresser,’’ Am. Macu 
MASSACHUSETTS 
Expert grinder, surface and universal; refer 
ences furnished Box 395, AMERICAN Macu 


Draftsman and designer; practical mechanic, 


technical education, wide experience Box 394, 
AMERICAN MACHINIST 

Practical machinist, tool and die maker 
experienced foreman and inspector, age 10, 
married, open for engagement Box = 365, 


AMERICAN MACHINIST 
Position as shop manager by practical mechan 
ical engineer with excellent experience and 
references Can buy interest in prospect. 
Box 393, AMERICAN MACHINIST 
Position by an American as 


good 


superintendent 


or assistant superintendent Practical man 

with drafting-room = experience Executive 

ability. Reference. Box 386, AMer. Macn, 
MISSOURI 

Superintendent with executive ability is 


handling 
without 
in ce 


open to engagement Experienced in 
department forernen and employees 
friction Have exceptional experience 


AMERICAN MACHINIST 


Signing dies, jigs and labor-saving tools that 
produce results. Familiar with shop systems, 
piece work, tempering, annealing and carbon- 
izing. Salary $5000.00. Address Box 382, 
AMERICAN MACHINIST. 

NEW JERSEY 

Mechanical draftsman wishes position. Ad- 
dress Box 374, AMERICAN MACHINIST. 

Designer, labor-saving devices, iigs and fix- 
tures. Can show rapid results. Box 399, 
AMERICAN MACHINIST. 

Mechanical engineer, 8 years designing and 


pump engines; pipe work 
Box 401, AMERICAN MACH 


draftsman, 


erecting condensers 
for power plants. 


Experienced, capable mechanical 


age 28, technical graduate, desires change at 
$21.00 to start. Werner, 228 Clark Place, 
Elizabeth. N. J 
NEW YORK 
First-class mechanical draftsman, Corliss or 
high-speed engines, wants position Box 392, 


AMERICAN MACHINIST. 

_Wanted—Mechanical superintendency. One 
of the live ones, up to the minute in modern 
shop practice. Any location. Ready for engage- 
ment at once. Box 337, AMERICAN MACHINIST. 

iexperimental designer and engineer, graduate, 
age 31. Extensive experience fine apparatus, 
adding machines, typewriters, automatic ma- 
chinery, developing intricate devices for manu- 


facture. Exceptionally able. Box 396, AMER. 
MACHINIST 

A practical mechanic familiar with making 
and designing tools and up-to-date factory 


and foundry management, reducing costs with 
a minimum friction, 12 years as superintendent 
of factories making interchangeable machinery 
and sheet metal parts, wishes to correspond 
with parties in need of his services. Box 384, 
AMERICAN MACHINIST. 

Superintendent or assistant, age 38, practical 
mechanic and successful manager of help, 
experienced on automatic machinery, light 
machine tools, sewing machines, typewriters, 
guns, instruments and _ similar mechanisms. 
Expert designer of special tools and appliances. 


Several years’ foundry experience. East pre- 
ferred, but would go West or South if propo- 
sition was satisfactory Box 385, AM. MACH. 
NORTH CAROLINA 
Engineer, 12 years’ experience shop and 


drafting room, in steam, gas, power and elec- 
tric machine For last three years chief drafts- 
man First-class designer. Desires to change. 
Box 381, AMERICAN MACHINIST 


OHIO 

years’ experi- 

Energetic, 
friction 


Position as superintencent, 15 
ence on steam and gas engine work. 
executive and a producer’ without 
Box 389, AMERICAN MACHINIST. 

Mechanic expert, 38, desires change: long 
experience as tool and die maker, draftsman, 
foreman and superintendent, designer of stamp- 
labor-saving 


ings to take place of castings, 

devices for all purposes, dies, tools and jigs 
for economical manufacture, automatic wire 
and sheet-metal working machinery; has in- 
ventive and cost figuring ability. A = system- 
atizer and knows how to handle help. Best 
of references sox 390, AMERICAN MACHINIST. 


PENNSYLVANIA 


Designer, University graduate 7 ~=36 Years’ 
experience in water turbines and pumps in 
United States and Europe, 29 years, wants 
position 30X 3ST, AMERICAN MACHINIST, 

Experienced designer desires change to 


of greater responsibility. 
and toolmaker; best of 
AMERICAN MACHINIST 


similar position or one 
Practical machinist 
references. Box 383, 


Expert cost accountant and == systematizer 
desires an executive connection with manu 
facturing concern Up-to-date methods and 
satisfactory results guaranteed Box 304, AMER 


ICAN MACHINIST. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 
ILLINOIS 
Wanted —Man to take charge of tool depart- 


ment in factory located in Chicago, manufacturing 
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fine interchangeable machinery. Expert man 
with energy and ability and a knowledge of 
the best methods desired Box 391, Am. Macr. 
INDIANA 
_ Wanted—Several first-class tool makers on 
iig and fixture work for automobile parts. 
Call or write Nordyke & Marmon Co., Indian- 
apolis, Ind. 
MASSACHUSETTS 

Machinist wanted with experience as_tool- 
maker and foreman. Golding Mfg. Co., Frank- 
lin, Mass. 

Draftsman wanted with experience at machine 
work. Address, stating age, experience and 
pay required. Golding Mfg. Co., Franklin, Mass: 
NEW JERSEY - 


aty CARES LIC BU, 


shaft, crank and connecting-rod, the screw 
‘lide makes e'¢ht reciprocations .'** 
OHIO 

Wanted— Draftsman to work on the 
of metal shapers in Cincinnati. Address 
ing Machine,’’ care AMERICAN MACHINIST 

Wanted-— First-class draftsman who 
stands design of modern engine lathes 
experience and salary. Address “ Lathe,’’ 
AMERICAN MACHINIST. 

Wanted—Mechanic who thoroughly under- 
stands the manufacture of taps and dies. Cap- 
able taking charge of department with reliable 
concern. Good opening. State experience and 


design 
“ Shap- 


under- 
State 
care 


former connections. Box 388, AM. Macu 
PENNSYLVANIA 
Wanted—Draftsman; technical man, _thor- 


oughly trained on typewriter or adding machine 


work, for position in main drafting office on 

new model work. Address Adder Machine 

Company, Wilkes-Barre, Pa. 
Wanted—Draftsman, for position in shop 


drawing room, on jigs, dies, fixtures, etc. Must 
be thoroughly experienced in high class small 
parts manufacturing and capable of designing 
tools for rapid production. Address The Adder 
Machine Company, Wilkes-Barre, Pa. 

Wanted—Two model makers. Must ibe 
thorough mechanics and have had experience 
on models in up-to-date typewriter or adding 
machine experimental or model rooms. Address 
The Adder Machine Co., Wilkes-Barre, Pa 

Wanted—Chief inspector for small parts 
manufacturing shop. Must be a_ thorough 
mechanic, having had previous experience in 
similar line of work on typewriters, adding 
machines or registers. Capable of making rigid 
inspections of parts and finished sections of 
high class machines and working to var.ation 
of .0005. Address The Adder Machine Com- 
pany, Wilkes-Barre, Penna. 


For Sale 


815345, variable speed mechan- 
Address “I. K.,”’ care AM. Macu 
Manufacturing plant equipped with 





U. S. patent 
ism, for sale. 


For Sale 


electric power, machine, boiler, blacksmith 
pattern, woodworking shops. Foundry and 
storage, with machinery, tools and stock, or 
plant only. Railroad switch in yard. Ship- 
jing facilities by rail, lake or canal. Address 
30X 318, AMERICAN MACHINIST. 

small Tools—A_ very complete outfit of 
small tools, including calipers, micrometers 


gages, drills, reamers, taps, dies, wrenches, 
hamuners, squares, bevels, lathe tools, as wel! 
as an assortment of carpenters’ and _ pipers 
tools, suitable for a repair shop, tool room, 
or foreman. Will sell entire lot or divide as 
desired. All are of the very best quality, and 
in good condition, many being entirely new 


Address Box 113, Southbridge, Mass. 

For Sale—Tracings, patterns, jigs and tem 
plets for the following size gas and gasolene 
engines: 1 3 and 5 horse-power vertical and 
3, 5, 8, 10, 12, 16 and 20 horse-power horizo1 
tal; also a number of finished and unfinished 
engines of the above sizes. All of the above: 
sizes have been in successful operation fol 
several years. This is a splendid opportunity) 
for anyone .wishing to build gas or gasolen 
engines. You can save thousands of dollars 
in experimental work by purchasing this com 
plete outfit. Shop rights of valuable patent- 
on these engines will be given to purchaser 
Box 366, AMERICAN MACHINIST 
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